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UPON THE TABLES OP COMMON LOGARITHMS. 

§ 1. Any quantity may be represented under the form of a power of 
mnother given quantity. With quantities thus represented the arithme* 
tical operations of multiplication, division, raising to powers, either whole 
or fractional, are executed upon the exponents, by an operation al- 
ways one degree less complicated, than when executed upon the quan- 
tities in their common form, viz : multiplication by the addition of the 
exponents, division by their subtraction, raising into powers, whole or 
fractional, by multiplication with the proper exponent, either whole or 
fractional. Thus, therefore, all quantities whatsoever, may be expressed 
by certain powers of one and the same quantity, taken as the Bau of the 
system^ &na with such f. base (=6) we have the following algebraic form 
of the above four operations. 

I* 35? 

3 ^*^ 

>> To the exposents correapoBding 4o luKr number thus expressed by the 

j^ power of some one gea«ral base, hM been given the denomination of 

A Mjogarithrmt and the system forms what is called a logarithmic system. 

9^ § 2. Thu principle gives rise to an arithmetic series, whose first term 

m|^ is =3 0, and which corresponds term for term to a geometric series of 

"^1 rapid^inqrease, whose first term is =x 1 : thus, 

^ Logartthms »:0;l;2;3;4;5;6;^c. 

O Number ^ J ; i^ 6«; 6^; 6*; 6«; 6S-^c. 

There may evidently be an in&iite number of logarithmic systems ; 
the most usual for practical calculation, is that which is adapted to our 
decimal system of numeration, and which makes 6r!=10. it therefore 

S resents the following numerical series, 
logarithms sO;!; 2; 3; 4; 5; ($>c. 

TV K _/ 1; 1QV;10'';10*; 10»; 10«;^c. 
piumDere -^ 1; 10; 100; 1000; 10000; 100000; ^c. 

In this system the whole numbers in the exponents or logarithms, are 
evidently indicative of die number of digits in the number itself, and are 
always one less dian tins number of digits ; thence this whole number is 
called the Characteria^ of the lozaritnm. Any number intermediate 
between any two powers often, will therefore contain, besides the char- 
acteristic proper to the number of its digits, an approximating decimal 
fraction (called mantissa^ The characteristic bemg thus determined 
by the number of digits of the number, it is in this Eystem^ only neces- 
sary to know this decimal firaction, in order to operate with these loga- 
rithms upon any quantity whatever. 

§ 3. Thence the use of logarithms, is exactly the same aa that of the 
exponents in algebra ; or we have 

log n logn logm log m-\-log n 

10 =JV;and 10 X 10 « 10 
the arithmetical operations to b« performed by logarithms, are thus 
represented : > 
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For multiplicatioa 2 fog .Y 4> fo^ M^ log (JV*. JIf ) 

For division : log JV — logM ss hg^ 

i whole : log JV^ = p log JV 
For rabing to powers < i . 

^ t fractional : log JV^ « j-log JV 

The import of these simple algebraic formalae, is what is executed in 
the calculations by logarithms, and tables are calculated to an extent 
sufficient for every practical use, presenting the logarithms of the num- 
bers for the powers of 10 ; and when inversely used, they again of course 
present the number to any result obtained in an operation performed by 
their means. Seven places of figures for the mantissa are generally suffi- 
cient, for even great practical accuracy. 

§ 4. The arrangement of the logaritnmic tables here given, is as fol- 
lows : The first column of each page contains the natural number ; 
the second column the logarithm corresponding to this number, and any 
of its products by ten ; for any number ofnuils that might follow it, would 
only mcrease the characteristic, by the principle stated § 2, and this 
characteristic is omitted, because it is determined by that principle. 

The following columns headed 1, 2, 3, &c to 9, each present tour fig- 
ures, which, written after the first three of the second column, extend the 
tables one place farther, indicated by this heading ; these three first 
figures are therefore general and constant numbers, to be prefixed to 
the four others in either one of the 10 eolttmns, until sQi4>Ued by another 
constant number, which is indioated by the blank space left at the be- 
ginning of each alteration. 

Tlius the log. of 36520, being in the wetxoA column, headed 0, the log. 
of 36527 is composed of the three first figures standing separate in the 
column headed 0, and the four that stand in the same line in the column 
headed 7. Besides these columns, there are given small tables, headed 
by the diJSerence between two successive logarithms, which contain the 
subdivision of this difference correspmidiikg to the number indicated in 
their first columns, for one figure lower in the decimal system of nu- 
meration. These differences, tiierefcAre, extend die tables one digit 
farther, in the same manner as the cohunns after 0^ have done for the 
preceding higher order ; they may be extended one fi^nire more, when 
needed, by removing the proportional part, which they give, one figure 
more to the right, but in this case it must be ohwrved : that the nearest 
corresponding higher or lower figure of ^e 7th place is taken instead of 
the 8th, resulting, because the number of figures in the logarithms is 
never increased. Thus, if in the above example, the numbers were ex- 
tended to 3652794, the proportional part for the 9 would be taken in tho 
corresponding small table, and added to the log. of the precedmg part, 
and the proportional part for the 4, being taken in the same table, the 
nearest number in Uie seventh place, would be taken instead of the 8th 
figure, and this added to the last result. The characteristic will be de- 
terminc»d by the principle of § 2 : thus if the numbers were all whole 
pumbers, it would in the last case here be 6, if it were 

36527,94 it wocdd be 4 ; if 36,52794, it wvMild be 1, he. 

§ 5. If the number is a decimal fraction without whole numbers, the best 
method is to consider it as a whole number, and instead of the character* 
istic of 10 being = 1^ to Suppose ' it =s 10 ; this will give both the charac<» 
teristic and the fi*actional part of tiie log. positive, and can lead to no mis«. 
tjike, mt lu) error in this would increase the nui'^er of figures for eleven 
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|ltees,wilhin which the probable result is always ascertainable^ in some 
«>ther manner: such log. may always be distinguished by using a full stop 
j( . ) after the characteristic, instead of a comma L ) as after the log. imply- 
ing whole numbers ; this characteristic willinaicate the first significant 
figure by countmg firom 10, downwards, so that 9 will correspond to 0,1 ;. 
8 to 0,01, and so on for all the rest ; so that as much as the charac- 
teristic is less than 10, so many is the number of O's preceding the sig- 
nificant figures, the of the uni^ being included. In the result as many ^ 
tens of the diaracteristic will be rejected (if possible.) as tens have been 
introduced by the data of the calculation^ which will oe indicated ^ the 
number of (.) after the characteristic ; and if the characteristic is not 
sufficient, for all rejection, its keeping a (.) will denote that it belongs 
to a decimal fraction* 

§ 6. To find the logarithm to a number, by the tables, 

1st Example. To &id the log. of 43560, having the same number of 
figures as the tables,. 

This is found directly in the column headed 0, opposite to 4356 in the 
first column, and there being 5 whole numbers, its cnaracteristic will be 
4 : thus we obtain log, 43560 = 4,6390879. 

^ If it had been 435,6 the characteristic would have been 2, and the firac* 
Clonal part of the log. the same aa above. 

2d J^xample. To find the log. of 921796,4 exceeding the tables by two 
places of figures ; as it has 6 whole figures, the characterestic will 

Opposite to 9217 in the first column^ and in the column headed 9 
wQl be found, by joining the characteristic and the-three first general 
numbers of the cwumn headed 0. 

log. 92179 » €,9646320 
fi>r the subsequent nnmber 6, the corresponding 

small table headed 47, gives as 28 

ftnd for the following number 4, it gives, b^ re« 

moving Uie result one figure to the right as 
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The whole log, using 20 instead of 19 in the 
last part, as nevest in the 7th place, is ss 5,9646350 

3d Example. To find the log. of 319. having less figures than the ta> 
tales. The addition of O's, changing only the diaracteristic, this log. is 
the same as opposite 3190 in the column headed 0, and the character- 
tic is »» 2. therefore 

log. 319 == 2,5037907. 

4th Example. To find the log. of 0^003759 a decimal fraction ; there 
being three nuUs, the characteristic arising fi-om the augmentation of 10, 
will be 7, after which must be placed a (.) and the logarithm of 3759 be 
taken, which makes 

log. 0,003759 « 7.5750723. 

} 7. To find the number to a given logarithm. This is the inverse of 
the preceding process, the tables are therefore used inversely, thus : the 
given logarithm is compared with the nearest below it in the tables, the 
difference between the two be'mg taken, the small tables on the side. 
Used also in the inverse order of the preceding operation, will give 
the proportional parts of the number, to be added to the number in the 
columns of the tables, corresponding to the nearest lower log. first taken. 

1st Exaimple. To find the number corresponding to the logarithm 
3,7144136. This is found exactly in the second column of the tables, 
headed 0, opposite to the number 5181. The characteristic 3, indicates 
four places of figures for the whole number, thence is obtained 

3,7144136 = log 5181,0 

1* 



f 



^ 
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2d Example. Tofindthe nunbercQnrwpoBduig tothft lof. 2^71^991. 
This Lb again found exactly in the line of the number 1484 ania the ecrfmnn 
headed 7, by uniting the 3 fixat fignreg of the column iieaded 0, with the 
4 in that headed 7. Thence in adding the 7 to the number of the first 
column giyei 2,1710387 « log. 148,47 mOi three wkuHe figures, because 
of the characteristic =s 2. 

3d Ex. To find the number corresponding to the li)g. 5,3109537 

The log. of the tables nearest below it is as ,3109481 

corresponding to the number 20462 in the first column, by the union of 
the three leading figures of the column heapded 0, with &e four in that 
headed 2 ; taking the difference between die two log. = 56 

and comparing it with the second column of the small table headed 212 
(the corresponding difference) it gives for the first proportional part, 
urom 42 the proportional number 2 ; the 42 deducted from the difference 
above is == 56 — 42 == 14j this increased byun 0, to extend the difference 
one figure farther, gives, m the same table, for 140 the nearest propor* 
tional number 7, it being only 8 more in the tsMe, and therefore nearest, 
whence these two numbers added aftef the above, and the comma, which 
denotes the whole number8,placed according to the known principles, 
for &e characteristic, we obtain : 

5,3109537 = log. 204622,7. 

4th Ex. To find the number corresponding to the log. 6.3194267 

where the (.) after the characteristic shows that it is a decimal fi-ac^ 
tion, therefore 10 too large; the 6 in the characteristic shews the 
first si|n||>ific|At figure to be-in the 4th place of decimals, and the near-, 
est log. in the tables is 3194184, giving, by inrefixiag the number of O's 
corresponding to the characteristic, = 0,00020365 

the difference between the two logarithms is 83 
whidi in the small table headed 208, corresponds exactly to 4 

for the next following decunal ; whence res(]^ : 

6.3194267 == log. 0,000208654. 

§ 8. The following examples will show the form in which the arith> 
metical operations, indicatea in § 3, are executed ; the log. being found 
l^y the direction of the two preceding sections. 

A°. For multiplication or log. m 4- log. n » log. (si. n) 

1st Example, given n ^ 839,3 ; m « 1485,9 

log n = log. 839,3 = 2,9239172 
log m « log. 1485,0 ^ 3,1719896 

log (m. n) =: log. 1247116, » 6,0959068 »« sum« 
The difference with the nearest log. 
of the tables (,0959013) or 65 

oorresponds in the small table headed 348 first to 1, for 35, and this de« 
ducted from 55, and the result augmented by a 0, ^ving 200, the near- 
est to which is 209, corresponding to 6, gives, in joining these numbers to 
the above, the characteristic taken into consideration, the final result : 

(839,3) X (1485,9) = 1247116, 

2^. Ex. If one of the factors be a decimal fraction the log. of which is 
taken with a characteristic 10 too lacge; as, suppose to be required the 
result of (1731,4) X (0,0329) 

log. 1731,4 « 3,2383974 
log. 0,0329 « 8.5171959 

log. 56,%30S » 1,7555933 »Sum. 
difference firom nearest log. > 4 
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tiM Xfienaee fUrnsluiit tiie two IwtfgmrlhMi the nuBfl eorrespoiid- 
Ing tebl« headed 77. 

If the first number had been only 17^14 the chancteristic of its lof. 
beinff only 1« that of the result would haTe been 9. indicating &e de- 
cimal fraction » 0,5696)05 for the ultimate result. 

B° To make a division the formula to execute is lof. m — log n 

131,496 
thus : given m » 131,496 ; n « 72,931 ; or to eiecute 



gives log. 131,496 » 2,118912S 
log. 72,931 » 1,6629122 



72,931 



log. 1,80302 » 0,2560003 » difference. 



,N 



difference from tabular lower log. s= 46 

the nearest corresponding number of the small table headed 241 is « 2, 
which gives the last number of the above result If the divisor had been 
greater than the dividend, the subtraction being made as above, with 
the supposition of the characteristic of the dividend increased by 10, 
the characterisUc of the result would have been ten too large, >ana be- 
ing used as shown before, the resulting quotient woidd be the corres- 
pMiding decimal fracticm* 

§9. In larger calculations the subtraction of logarithms is inconven- 
ient, therefore instead of subtracting the log. of the divisor.as abovo 
its arithmetic complement to ten in the characteristic is taJcen, and 
again distinguished by a (.) after the characteristic and then added ; 
tins can ea«lv be read out of the table itself, with a little habit in cal- 
culation ; toobtain this, all the numbers <^ the loganthm, the character- 
istic included, are subtn^oted from 9, except the 7th, which is subtracted 
from 10. Thus treated the above example would stand 
log. 131,496 « 2,1189125 
ar. 00. log. 72,931 « 8.1370678 

log. 1,80302 = 0J2560003 = Sum. 
By this method the result of a number of multiplications and divisions, 
mixed in a compound factor^ are obtained by the simple addition of the 
corresponding logarithms of^ the multipliers and the ar. corapl. of the 
divisors. 

§10. To execute the raising into power of a number by its log. that 
is to execute log. N^* = p, log N ot §3. 
1st Example {log (3,1415927)^ we find the 
loff. 3,1415927 » 0,4971499 
miutiplymg by 3 

gives log. 31.00631 = 1,4914497 
2d Example : to execute (2713,79)^ 

log. 2713,79 » 3,4335762 



the log. divided by 4 gives ; leg. 7,21762 » 0,8583940 

12 » difference, 
giving the last figure » 2, 



UPON THE TRIGONOMETRIC TABLES. 

Sll, In a right angled triangle the geometric ratio of either two of the 
sides is determined by either of the two acute angles of the triangle, 
and this is called a trigonometric Jvnction of that angle ; peculiar denonn 
inations have been given to them, thus : 
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C In the triftik'gle- A. B. C. right angled in A; the sides be-' 
ing denoted by the small letters corresponding to the oppo- . 
site angles, these ratios and their denominations are 

loss —ss sine B 4^ =»—*= cosecant B 

a b 

2o»— =cosineB 5° = — ='ijecant B 

a c 

b e 

30 e= — = tangent B 6° = -r* = cotangent B 
c 

Of these ratios the three last are the inverse of the three hrst, these 
three therefore suffice for all trigonometric calculations. 

These ratios, expressed in decimal fractions, are the numbers that are 
given in the trigonometric tables. On account of the great advantage 
of logarithms in all calculations, their logarithms have been calcalated, 
under the form above stated for decimal fractions, as supposing the 
characteristic increased by ten. 

The two acute angles of a right angled triangle being complement the 
one of the other to one right aiigle, the above ratios formed upon B, 
apply to O. by changing Uie tine into cosine ; tangent into cotangent ; 
eecani into eoaecant ; and inversely; the lines presenting, by this change, 
the same position towards the angle, C, as before the inversion to- 
wards B. 

From one half right angle (45^) to the whole right angle (90®) the 
values of every one of these trigonometric functions recur again m aa 
inverse order, and with the chajnse just stated, as appropriated to the 
complementary angle, therefore the tables need be calculated only to 
45c to serve for the whole circle. For an angle between 90° and 
160^ the same change takes place for its excesr above 90^. 

Accwding to the effect of the arithmetic complements in logarithms, 
the arithmetic comfilements of the l(^arithms of the eine^ eoeine^ and ton- 
gent give the logarithms of Uie eoaeoant^ eeoant andootengeiK respec- 
tively ; the secants and cosecants are now always dispensed with, the co- 
tani^ents have been retained, rather from habit, than from any necessity* 
§12. In the following tables the log. sines and the log. tangents of the^rtl 
degree are ^iven for every single second, if more minuteness is requu*ed, 
the proportional parts for the decimals, must be determined by the dil^ 
ferences, and even second differences of the given log. 

The cosines of the first degree, varying but little, are given to every 
30^' in a separate page, together with the cotangents ; but when particu- 
lar accuracy is desired the comnlement of the tangent of the complemen- 
tary angle must be taken. Of the second and third degree the ibur trigo- 
nometric fiinctions are given to every ten seconds ; and the differences 
between each in the adjoining column ; the proportional parts for single 
seconds, and decimals, are obtained by the product of this difference with 
these seconds^ and parts, rejecting one figure to the right, besides what 
may be due to the decimals of seconds. 

From the beginning of 2P up to 45° the log. of the trigonometric functions 
are given to every 30^ and the differences for 10"^ which latter affords the 
same facility for the proportional parts a»in the preceding part; these 
will most generally suffice to give directly the accuracy to an maty in the 
7th place of the logarithm, but up to 7° the following method of deter- 
mining the proportional parts is to be used, for the log. <tne<, tangente, and 
totangerU$ ; namely until 16^' difference, inclusive, the eorreaponding im" 
vudiaie d^erence is used, to be added with the increasing, or subtracted 
^ith the oecreasing function \ from W upwards to 3(K', or the next whole 
minute, the loganthm of this latter must be used, and the arithmetic 
mean between the coneeponding diifferenoe and that nest following must 
be taken to form the proportional parts, that are now to be applied 
inversely. 
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§iS. To introdttcd Sato tho pnictical use of thete UUec the following 
examples may suffice. 
Ist Example ; To find the log. sine and the lof. tangent of P 2V W* 



the tables give for 

lo 21' KKM. sine 
proportiMial parts for 4^ >■ 



8.3730635 

+ 3663 



diff. 
8907 



1. tang. 8.3731845 
+ 3565 



1. tang. 8.3735410 



for 10 2V 14^' L sine » 8.3734198 f 

2d Ex. To find the log. sine and log. tang, of 4o 25' 13^ the 

difT. 
tables give for 4« 25' 0^ L sine 6.8866418 
prop, parts for 13" =» + 3542 



diff. 
8912 



2725 



1. tang. 8.8877334 
4- 3663 



for 40 25' 13^ « 8.8868960 

3d Ex. To find log. sine and log. tang, of 4o 39^ 19" 

mean 



8.8881897 



difl: 
2741 



tables for 40 39^ 30^ U sine 
prop, parts for H" 

for 40 39^ 19" sine 



8.9096294 
2844 



diff. 
2585 



1. tang. 8.9110663 
— 2863 



tang. 



8.9107800 



mean 
diC 
2603 



8.9093450 
any other example for cosing, or other, will be the same, with the proper 
attention to the increase or decrease of the function^ it is alwayv 
proper to take the nearest tij>ular log. adding, or subtractmg, at the case 
requires. ' 

§14. The following examples will show the inverse operation of de- 
termining the angle from one of its trigonometric functions. 

1st Ex. To find the angle the log. tang, of which is = 8.94109T4 
in the column of tangents the nearest y^ue is » 8.9412237 

corresponding to 4o 59' 30" ; difference «« — 1263 

found, increased by the addition of a 0, thus is obtained 2430 

which executed gives the corresponding seconds as — 5",2 

thence the result 4© 59^ 30" — 5",2 « 4o 59' 24", 8 

2d Ex. To find the angle the log. sine of which is ^ 8.9568559 
the nearest log. sine in the tables is ■= 8.9565897 

corresponding to 5* 11' 30" ; difference « -f 2662 

this difference multiplied by ten, and divided hf the tabular difference, 

26620 
gives ««.» ■ » 11,49 which added to the above, and taking the nearest 

tenth, gives the ultimate result 5° 11,' 41",5. 



UPON THE TABLES OP NATURAL SINES. 

§15. The use of the trigonometric ftmctiens in natural numbers is 
altogether superseded by those in logarithms, on account of the much 
greater advantiMi^e of the latter. However natural sines may be used 
with advantage in plotting surveys, and wherever angles are to be con- 
structed ; with a view to this applicati<Hi they are introduced in this 
volume to every 30" ; when the- differences are not written immediately 
after the sines the preceding difference is considered as applicable. 
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IHTAODUCTIOK. 



Jlte mn* of an angle ii ha^the chord qf twice that tame angU% or <w. 
Upon this principle I groand the following method of protracting tl^e 
angles of a survey independantly from one another, and with an accura- 
cy unattainable by any other mechanical means. 

§16. Draw a fine straight line through the middle of the paper, in 
any convenient direction; if the survesr is made with the compass, it 
will be best to accept the magnetic meridian; in others, one of the 
principal lines of the survey will be taken ; to this also an exact per^ 
pendicular may be drawn. Either in the middle of this line, or in 
the intersection of the perpendiculars, draw a circle with a radius equal 
to 500 parts of a scale of 1000 parts ; in this circle the intersection of 
the above line with the circumfer- 
ence will determine diametrically 
opposite points, as ; 0. 0. from 
whichj as also from 90°. if the 
90° pomts have been determined, 
are laid off on both sides, with the 
same opening of the divider ; the 
points determing the 60®. and 
m the second case also the 30° 
on each side of. 0. 0., will be 
marked ; forming the elements of 
an accurate protractor for the 
whole map. 

To lay off any angle by means 
of this protractor, as for mstance 
14° 29^, the half of it being 7° W 
W, find in the tables the natural 
sine of this half angle, and find its tabular value » 0,1260047 which, in 
the adopted scale of thousand parts, will give 126,005 taking this distance 
in the oUviders, the intersection of it with the circumference of the cir- 
cle, from the line 0. 0. and on both opposite sides of the same, will deter- 
mine the proper points b, b ; the line drawn between them passes 
through the centre of the circle ; to this a line vrill be drawn parallel, by 
means of rule and triangle, at any point <tf the map that wili make tho 
angle 14° 29^ with the durection 0. 0. If the angle is above 30°, either 
its complement to 60° is taken, and the distance is laid off bjtckw^rds 
from the point of 60°, or 30° is subtracted, if this point be marked, ^d 
the operation performed as above, with the remainder ; in like maa- 
ner an an^le between 60° and 90° or in fact any larger one may be made ; 
the angle mtended to be used is always brou^t uaihin half the distance 
between two divisions, that it may come within the easy reftch of a com* 
men divider, and the points may be made with nearer perpendicular 
legs, for greater accuracy ; the laying off of two diametrically opposite 
points affords a p^oof of the accuracy of their placing, and secures more 
accuracy. If found necessary or convenient, on lai^e papers, several 
such circles may be drawn m the^ prolongation of the lines 0, 0, or its 
perpendicular. With a little practice} easily acquired, this method will 
be found much quicker than laying off with a protractor, or scale, with 
which no angle can be laid off with satisfactory accuracy ; particularly 
when the angles are hud off dependant upon one another syccessively. 
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LOGARITHMI 

FDNCnONUM TBICk)NOMETRICABtrM. 



LOGARITHMS 

OF THE TRIGONOMETRIC FUNCTIONS. 



/ 



LOGARITHMES 

DES lONCnONS TRIGONOMETBtQCBS. 

LOGARITHMEN 

DEH TRIGONOMETRISCHEN FDNCTIONEN. 

LOGARITMOS 

DB LAS FUITCTIOMOS TRIGONOHB'nUCAS. 





Odeg. 




Lof. 1 


w. 










n 



t 
a 
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k 


c/ 


I' a' 
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V 
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& 




4.6855749 
4.9866049 
5.1606961 
5.a9^ 


6.4637a6i 
6.470?o47 
6.477966S 
6.4849*54 
6.49»7548 


6.7789966 


6.9466468 
6.9480859 
6.9503986 


7! 0675916 
7.0693901 
7.0711810 
7.0789646 


7.1686960 
7.i64i4ia 
7.1655817 
7. 1670173 
7.16844b 


?:^{ 

7. 8448838 
7.8454813 
7.8466760 


8 
6 

I 
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5.3845449 
5.4637361 
5.5306799 
5.5886649 
6.5398174 


6.498488a 
6.5o5ii88 
6.5ii64o7 
6.5iRna^8 
6. 5344339 


6.7884849 
6:7961645 


6.9537466 
6.9»74i64 
6.96ao96& 


7.0747408 
7.076S099 

7.0789717 
7.0800964 
7.0817741 


7.1698745 
7. 1718961 
7. 1707131 
7.1741964 
7.1755333 


7.8478676 

7.3490657 
7.9509407 
7.3514995 
7.a5a6oio 
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5a 
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11 
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5.68557*9 
5.7969576 
5.7647561 
5.709518a 
5.8317099 


6.5306799 
6.53683^ 
6.5430074 
6.5488977 
6.5548066 


6.8061488 
6.8094965 
6.8196796 


6.9643384 
6.966608a 
6.9688760 
6.97ii3ai 
6.9733765 


7.0835148 
7.0859485 
7.0869753 
7 0886063 


7.1769364 
7.»78335i 
7.1797993 
7.1811190 
7.1835043 


7.9537764 
7.8549485 
7.8661176 
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5.8616661 
5.8896948 
5.9160938 
5.9408474 
5.9643B85 


6.56o636l 
6.5663884 
6.5790656 
6.5776695 
6.5839019 


6.8169086 
6.8191137 

6. 8888954 
6.8954539 
6.888589^ 


6.9756094 
6.9778309 
6.9800410 
6.9888400 
6.9844879 


7.0991149 
7.0938147 
7.0966079 


7.iR^R853 
7.i8Sa$i8 
7.1866340 
7. 1880018 
7.1893664 


7.85960S9 

7.8619160 
7.363o664 
7.8648138 
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43 
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5.9866049 
6.007794a 
6.0973975 
6.047M97 
6^0657861 


6.5886648 

6:599^7 
6.6046&19 
6.6098541 


6.8317009 


6.9866048 
<.98»7709 
6.9909363 
6.9930708 
6.9953060 


7.1006481 

7. 1099153 
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7.1071787 
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6.1169386 
6.1397399 
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6.61499M 
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6.6950941 
6.6300975 


6.8469438 
6.8687611 


6.9973a87 
6.9994490 
7.0015451 
7.0036381 
7.0067311 


7.1088906 
7.1104564 
7.1190860 
7.1137096 
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6.1696061 
6.1769366 
6.1907948 
6.9040888 
6.9170538 


6.5398174 
6.6446169 
6.6493697 
6.65^78 
6.65^007 


6.8616661 
5.8645518 
6.8674184 
6. 8709663 
6.8730966 
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7.0139544 
7.0169886 
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6.6813100 


6.8759065 

6.8849319 
6.8869719 


7.0180139 
7.0900985 
7.0930345 
7.094o3i3 
7.0960189 


7.1380545 
7. 1396195 
7.»3ii7fi9 

yi3a7388 
7.1343811 
7.i358a38 
7.1373613 
7.1388931 


7.8106195 
7.3119140 

7. 31 39046 

7.3144914 

7.ai57744 


7.a8^Si 


86 

a4 

83 

88 
81 


40 
41 

49 
43 
44 


6.9876349 
6.9983587 
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6.3990975 
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6.6898962 
6.6941750 
5.6984131 
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7.0319978 
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7.1553967 
7.1568664 
7. l5833ia 
7.1597910 
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7! 3067106 
7.3067609 
7.3077886 
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7.0631617 
7.0639797 
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6.4637a6i 
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7.0657860 
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7.3418771 


7. 3088839 
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Log. co-sin. 
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4.9866049 
5.1606961 
5.a»76S49 

5.3845449 
5.4637^ 
5.5306729 
5.5886649 
5.5398174 




5.«6«566i 

5.8806948 
5.916M36 

5.9643085 

£0866040 
6.007794a 
6.0870976 
6.047J007 
6.06^51 

6.o835i49 
6.ioo548a 
6.1169386 
6.1387389 

5.1479W 

6.1686961 

6.1769S66 
6.1907348 
6.ao4o888 
6.ai70538 

6.0896489 

6.a4i9774 
6. 

6. 



6.0766396 

6.9876349 
6.a983S»7 
6.3o88a4e 
6.3190433 
6.3990875 

6.34^387 

6. 36gi<a 
*. 3757709 

6.3845449 
6.3931466 
6. 401578a 
6.4098S07 
5.4179586 

6.4^9375 
6,4337689 

5.4414497 
6.44900B9 
6.4564869 

6.4537061 
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6.4934882 
6.5o5ll88 
6.5116497 
6.5i8o»6 
6.5844840 

5. 
6. 
5.5480074 

6.5548066 

6.56063A 

6.5663885 

6.57805S6 

6. 

6. 

6 5886640 

t ' 

6.6046S30 
6 6oo8S4a 

6.6149938 
6.6acx3733 
6.6a5o94i 
6.6300576 
6 &MQ6to 

6.6398174 

6.6445163 
6.6493607 

6.6540978 
6.6587087 

6.6638985 
6.6676461 
6.6703466 
6.6768010 
6.6810101 

6.6859749 
6.68989S 
6.6941761 
6.698418! 
6.7006088 

6.7067648 
6.7108808 
6.71495B7 
«.7»8W87 
6.7b3ooi4 

5.7**^ 
6.^7347909 

6.738&»4 

5.7404798 




6.7974570 
6.7611019 




6.77*. . 
6.7764800 

6.7789966 




6.7961646 



:SSSS 

6.8061489 
6.8094066 
6.8106797 

6.8159087 
6.8191138 
6.anB955 
6.8054540 
6.808S897 

5.83i7o3o 
6.8347940 
6.8378633 
6.8409110 
6,8439374 




9.861666B 
6.8645619 
6.86741^ 
6.8708664 
6.8730967 

6.8769066 
6.9786996 
6.8814746 
6.8840300 
6.88697M 

6.8896949 
6.8904008 
6.89S0900 



6.8977006 
6.9004188 

5.9030689 
6.9056830 

619060014 
6.910884a 
6.9134517 

6.9160039 
6.9186711 
6.98110(34 
6.90360Ji 
6.9961040 

6.9086130 
6.9310876 
6.9335480 
6. 935^^950 
6.9384980 
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5.940847S 

6.94305S6 
5.9456454 
6.9480961 

6.9503908 



6.9SaMfif 
6.9660879 
6.9674166 
6.9697398 
6.9600368 

5»9643986 

6. 
5. 
6. 
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,9688;>6a 
9711303 
9733767 

6.9766096 
6.9778311 
6.9800410 
6.9800400 
6.9844081 

6.9966066 



6.9887711 

6.9930710 

6. 9960060 

6.9773089 
6.999440a 
7.0015454 
7.0036383 



7.0067013 

7.0077943 
7.009M75 
7.0119109 
7.0139646 
7.0169888 

7.oi8oi36 
7.0000088 
7.0000348 
7.oa4o3i5 
7.0060191 




7.0416009 

7.0464106 
7.0473009 

7.0010000 
7.0S09310 
7.0547909 

7.0684871 
7.0603034 
7.o6aiSoo 
7.0639730 

7.0667663 



56/ 



7.Q5A«6S 
7.0676901 
7.0593904 
7.0711813 

7.0789649 

7.07g4io 
7.0760100 
7.0780700 
7.o8ooa68 
7.0817744 

7.o636i5i 
7.0863488 
7.0869766 
7.0886956 
7.0904088 

7.0901153 

7.096608a 

7.092948 
7.0988749 
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000156 
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088010 
104567 
100864 
1 

Xi 

001440 

^ 

049078 
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1U0649 

St5P 

307330 
340815 
358040 
373616 
388936 

404000 
419410 
434570 

^ 

494561 

0OOOOO 

604408 
53901^ 

553970 

5833i6 
597914 
610464 



7.1606964 



5& 
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606064 

.541417 
655801 
670178 
684488 

698750 
710966 
707136 
741869 
765337 
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806049 



866346 

8q366o 

907959 



7. 
7. 
7. 
7. 

7. 

7. 
7. 
7. 
7. 
7. 

7. 
7. 
7. 
7. 
7. 

7. 

7. 
7. 
7. 

7. 

7. 

7. , 

7.19343a 

7.1947777 
7.1961803 

7.1974586 

7. 19*7988 
7.aooia3o 

7.3014491 
7.3087711 

7.0040890 
7.oo54«o 
7.0067133 
7.0080196 
7.0093017 

7.aio6ooi 
7.0119145 
7.0|3oo60 
7.0144900 
7.0167760 

7.8170540 

7.0183096 
7.0196014 
7.oao86o4 
7.flooi»7 

7.0033944 
7.0046614 
7.0069048 
7.0071646 
7.0084007 

7.0096433 
7.o3o88o4 
7.0331180 
7.0333500 
7.0346766 



^^ 
7 Q^A^gy* 

7.9464819 
7.84667*7 
7.0478680 
7.0490564 
7.0600414 
7. 0514831 
7.0906017 

^'oSoS 
7!o5?iS 
7.o6a84o 
7.8664469 

7.8596066 

7.0607630 
7.0619167 
7.o63o67« 

7.0640145 

7.3653590 



7.a358o36 
7.3370353 
7.8383435 
7.8394583 
7.8406698 

7.0418778 



54/ 



7.0665003 



7.0676387 
7.0687741 
7.0699066 

7.07io36i 
7.0731607 
7.07^863 
7.074*071 
7.9755a5o 

7.8766400 
7.0777501 
7.9786615 

7.8799679 
7.0810716 

7.0801705 
7.3830706 
7.0843659 

7.3854585 
7.8865483 

7!a8fci98 
7. 0696016 
7.0906806 
7.0919568 

7.0930604 
7.^1015 
7.89*698 

7!o97a987 
7.0983693 



7.0994173 

7!3oi«S6 
7.3005768 

7 3o36a35 
7! 3046688 
7.3067115 
7.3067617 
7.3077896 

7.3088046 



Log. co-tang. 



5y 

89 deg. 



// 



60 



% 

56 

64 
53 
50 
61 

60 

% 

47 
46 

45 
44 
43 
4a 
41 



I 

35 

34 
33 
30 
3i 



3o 
ac 



87 
06 

05 

04 
03 

00 

ai 

00 
1 

16 

16 
14 
13 

M 

11 

10 

! 

I 

5 

4 

3 

O 
1 



u 



// 

o 

i 

2 
3 

^ 
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6 

7 
8 

9 
10 

II 
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i3 
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l5 
l6 

:i 
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ao 

81 

03 

a4 
a5 

96 
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33 

33 

I 34 

35 
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41 

43 

43 
44 

45 
46 

U 

49 

5o 

5i 

52 

53 
54 

65 
S6 

»7 
53 

59 

6o 

It 



Odeg. 



7. 3088339 
7.3098567 
7.3108870 
7.3119149 
7.3199404 

7.3139635 

7.314984a 
7.3i6oo34 
7.3170183 
7.3i8o3i8 

7. 3190430 
7.3suoSi8 
7.3aio583 
7.3930624 
7. 3930643 

7. 3940636 

7.335i96lO 
7.3360S60 
7,3370487 
7.3980391 

7.3090972 

7.33ooi3i 
7.3309968 

7.3399579 

7.3339345 
7.3340094 
7.3356831 
7.3368595 
7.3378909 

7.3387870 
7.3397511 
7.3407130 
7.3416797 
7.3496304 

7.3435859 
7.3445394 
7.3454907 
7.3464400 
7.3473879 



Log. sin. 



7 3483303 
7^3490754 
7.35o9i65 
7. 3511555 
7.3530995 

7,3530975 
7,3539604 
7.3548914 
7.3558903 
7.3567473 

7.3S76793 
7.3585954 
7.3596165 
7.3604356 
7,36i36a8 

7.3639681 
7.363i8i4 
7.3640999 
7.3650094 
7.3559100 

7. 3668157 



y 

7.3658157 

7.3677195 
7.3686215 
7.3695316 
7.3704198 

7.3713169 
7.3799107 
7.3731034 
7.3739943 
7.3748839 

7.3775396 

7.3784314 
7.3793014 

7.3801796 

7.38io56i 
7.3819308 
7.383§o38 
7.3836750 

7.3845444 
7.3854132 
7.3863780 
7.3871434 
7.38&0050 

7.3688658 

7.3905804 
7.3914381 
7.3900900 



7.S931446 
7.3939953 
7.3948444 
7.3956018 
7.396^75 

7.3973816 
7.3983341 
7.3990650 
7.3999049 
7.4007418 

7.4015778 
7.4094191 
7.4o3a449 



7.4040761 
7.4049057 

7.40^337 
7.4o656oi 
7.4073850 
7.4082083 
7.4090301 

7.4098503 
7.4106689 
7.4114860 
7. 4t33oi6 
7.4i3iiS6 

7.413938a 
7.4147399 

7.4i554»7 
7.4*63567 
7.4171631 

7.4173681 

5\f 



7.4179681 
7.4187716 

7.4195737 
7.4303743 
7.4911733 

7.4919709 

7. 4336617 
7.4343649 
7.4951467 

7.4959370 
7.4367959 
7.4575134 
7:4989095 
7.4990841 

7.4098679 
7.4306491 
7.4314995 
7.4399085 
7.4309861 

7.4337694 
7.4a4S373 
7.4353106 
7.4360897 
7.4368534 




7.4391S74 

7.4399097 
7.4406866 

7.441449a 
7.4439104 
7.4409703 
7.4437989 
7.4444869 

7. 4459431 
7.4459968 
7.4467501 
7.4475631 
7.4489599 

7.4490093 
7.4497504 
7.4504973 
7.4519438 
7.451987X 

7. 4587309 
7.4534719 
7.4540134 
7.454o5i6 
7.45«896 

7.4564363 
7.4571618 
7.4578960 
7.4686390 
7.4693607 

7,4600919 
7.4608905 
7.4515486 
7,4530754 
7.4630011 

7.4637aSS 



IC/ 

7.4537955 

7.46444»7 
7.4661707 
7.4668916 
7.4666119 

7. 

7:4687630 

7.4694778 
7.4701915 

7.4f7O904i 
7.47»6i54 

7.4730347 
7.4737436 

7.4744493 
7.4751549 
7.4768694 
7.4766637 
7.4772649 

7*.J^666§ 
7.4793646 
7.4800633 
7.4807688 

7.4814549 
7.4891485 

7.4898417 
7.4835338 
7.4843948 

7.4849147 

7.4856035 

7.4860913 

7. " 

7. 

7.4883*70 

7.4890313 

7.4897136 

7.4903949 
7.4910780 

7.4917541 
7.4994399 
7.4931093 
7.4937861 
7.4944600 

7.4951M9 
7.4968067 

7.4964784 
7.4971490 
7.497«i88 

7.4984875 
7,4991661 

7.4998317 
7.6004873 
7.6011619 

7.5oi8i54 
7.6004780 
7.5o3i395 
7.5o38ooo 
7.5044595 

7.5o5ii8i 



^ 



11' 

7.6061181 
7,6oSrn56 
7.5064391 
7.6070876 
7.6077433 



7. 

7.5090483 

7.5096999 

7,5io3So6 

7.6110000 

7.5116489 
7.5199966 
7.6199434 
7.6135893 
7.6143340 

7.5148779 
7.5i552o8 
1.6161608 
7.5i68o38 
7.6174439 

7.5i8o83o 
7.6187919 
7.6193586 
7.6199948 
7. 5906309 

7.5919646 
7.591898a 
7.59953o8 
7.6931635 
7 '5937933 

7.6944031 
7.5960691 
8.5956801 
7.596307* 
7.5969335 

7.5076588 
7.5a8i833 
7.5088068 
7.6094096 
7.63oo5i9 

7.6306791 
7.5319900 
7.5319111 
7.5306994 
7.5331467 




7.5368394 
7.5374436 
7.5380640 
7.5386636 
7.5399799 

7.5398800 
7.5404870 
7.5410931 
7.6416984 
7.5403099 

7.5409066 

48^ 



7.5409066 
7.543509^ 
7.5441U9 
7.54^93 
7.5453195 

7.S469>ao 
7.6466106 
7.5471084 
7.6477Q53 
7.5483015 

7.648896S 

7.5494913 

7. "' 

7. 

7. 

7.55i86i3 
7.65345 - 
7.56304 
7.' 



.5500860 



.6506779 
.5519700 

.55l86i3 

.5584518 

5630414 

65363o3 



7! 55491 84 

7.5B48057 
7.6553991 
7. 55 6977 8 
7.6565627 
7.5S71469 

7.5577300 
7.5583197 
7.6688945 
7.6694755 
7.66005S7 

7>56o536i> 
7.5619138 

7.6699459 




7.6686679 



7.6699353 

7.6698096 
7.5703699 
7.6709351 

7.^15009 

7.5790646 

7.5796089 
7.6731912 
7.5737533 
7.6743148 

7.5748755 

7.*754366 

7.5771113 
7.5776684 



4/ 



ly 

7.5776684 

7. ^*904 9 
7.6797896 
7.579M66 
7.5798899 

7.5804435 
7.6809964 
7.5815486 
7.6891000 
7.5896508 

7. 
7. 
7.6840990 

7.5853943 

7.5869409 
7.6864869 
7.6870^1 

7.588i906 



7. 

7.6899063 

7.6897481 

7.6903893 

7.5908098 

7.6913696 
7.5919088 
7.5904473 
7.6909861 
7.5935903 




7. . 
7.6988676 

7.5993876 

7.60^^ 
7.6009735 
7.6016009 

7.6000077 
7.6086538 
7.603079a 
- 6o36o4o 
6o4i98a 

7. 6046518 

7.6061747 
7.6066970 
7.6069187 

7.6067.V7 

7.6079608 
7.6077800 

7.6088177 

7» 6093366 



Log. cO'Sin. 



7.6098530 

4<y 

89 deg. 



n 
60 



% 

55 
54 
53 
59 

5i 
5o 

% 
% 

46 
44 
43 
4a 
41 



35 
34 
33 
90 
3i 



87 
06 

05 
04 
93 
93 
91 



00 

1 

1 

17 
16 



15 

14 
i3 
10 

11 
10 



\ 

6 

4 
3 
9 
1 



Odeg. 



Tang. 



// 



o 
1 

2 

3 
4 

5 
6 

I 



10 

11 
la 
j3 
14 

i5 
i6 

:i 

90 

ai 
aa 

a3 

34 

95 
96 



3o 
3i 
3a 

33 
34 

35 
36 



40 

41 
4a 
43 
44 

45 
46 

U 



So 
Si 
Si 

53 
54 

55 
56 



59 

69 

ft 



7.3oS8a48 
7.3098576 
7.3io8»7o 
7.3U9i58 
7.3199413 

7.3139644 
7. 31 49851 
7.3i6qo34 
7.3170193 
7.3i8o338 

7.3i^)44o 
7." — '"" 

7 
7. 
7. 



.3aooSa8 
.3910593 
.3aao634 
'.3a3o65a 



7. 3940648 
7. 3960690 
7.3960570 
7.3370496 
7.3980400 



7« JUyUBiOvi 

7. 3300141 
7.3309978 

7.3339356 
7.3349104 
7.3358831 
7.3368536 
7.3378319 

7.3397881 
7.3397691 
7.3407140 
7.3415738 
7.34a«i4 

7.3435970 
7.3445404 
7.3454918 
7.3464411 
7.3473883 

7. 3482334 
7.3493765 
7.3509176 
7.3511566 
7.3530936 

7.3530986 
7.3539615 
7.35$9»5 
7.3SS8915 
7.3567485 




7.3539699 
7.3631896 
7.3640940 
7.36£i0o35 
7.3659119 



5^ 



7.3668169 
7.367?fl07 
7.3686997 
7.3695398 
7.3704910 

753713174 
7.3799119 
7.3731046 

7.37< 

7.3757718 
7.3766573 
7.3775*08 
7.3784336 
7.37j3oa6 

7.3801809 
7.3810574 
7.3819391 
7.3838o5i 
7.3836763 

7.3845*57 
7. 3854134 
7.3869794 

7'.S8ooS 

7.3888671 
7.3897963 

7.*39i433 
7.3939935 

7.99»l4S9 

7.3956o3i 
7,3966389 

7.3973830 
7.3983955 
7.3990663 
7.3999055 
7.4007431 

7.4015791 
7.4o94i35 
7.4o3s463 
7.4040776 
7.4049071 

7.4057361 
7.4o656i6 
7.4073864 
7.4089097 
7.4090315 




7.4139996 
7.4147406 
7.4l5S5oi 
7.4i63S8i 
7.4171645 



5i' 



7.4179696 
7.4187731 
7.419^3 
7.4303757 
7.4311748 




7.4998689 

7.43o6So7 
7.43i43ii 
7.4399101 
7.4399877 

7.43a764o 
7.434^ 
7.4353193 
7.4360843 
7.4368S5I 




7.44l45o8 

7.4433131 
7.4499730 
7.4437306 
7.4444879 
7.4459438 
7.4459985 
7.4457618 
7.4475038 
7.44«b546 

7^,4490040 

7.4497531 
7.4504990 
7.4513445 
7.4619889 

7.45«73i9 
7.4534737 
7.4549141 
7.4549534 
7.4556913 

7.4564981 
7.457i«f 

7.4593695 

7.4600930 
7.4608993 
7.46i5So4 
7.4539773 
7. 4630030 



5d' 



7.4644506 
7.4651796 
7.4558934 
7. 46661 3o 

7.46733J5 
7.*68o487 
7.46S764i 
7.*6947?7 
7.47019^ 

7.4709060 
7.4716173 
7.4793976 
7.4730366 
7.4737445 

7.4744513 
7.^f?6iS69 
7.4758613 
7.4765646 
7.477*668 

7.4793666 
7.4800649 
7.4ao7«o8 

7.48i46fi3 
7.489i5o5 

7.4898437 
7.4335369 
7.4849969 

7.4849168 
7.4856056 
7.4869933 
7. " 
7. 

7.4883500 
7.4890334 
7.4897167 
7.4903969 
7.4910771 

7.4917S69 
7.4984343 
7.493iii3 

7.49*7873 
7.4944591 

7*4?5i3fo 
7.4958088 
7 4o M ft tf 

7.497i5i* 
7.4978310 




7.5018176 
7.6094809 
7.5o3i4i7 
7.5o38os3 
7.6044518 



7.3668169 7.4179695 7.4537973 7.5o5i9o3 7.549909*,]7.97767l5 7.6098^66 



^ 



7.5o5i3o3 

7.5067778 
7.6064343 
7.6070899 
7.5077444 

7.5083980 
7.6090506 

7. 6103538 
7.5110035 

7.5li65i3 
7.5139989 
7.6199457 
7.5i359i5 
7.6149363 

7. 5148809 
7.5l5593i 
7.6161661 
7.6168061 
7.6174453 

7.5>8o854 
7.5187836 
7.5193608 
7.6» 

7.5319670 
7.6319006 
7.63^339 

7.5a3i649 
7.5137957 

7.51344955 
7.5950645 

7.0990B9D 

7.5963097 
7.5969360 

7.6376613 
7.598i858 
7.5a88093 
7.5394319 
7.6300537 

7.5306746 
7.5319946 
7.5319137 
7.5395319 
7.5331493 

7*5337667 
7.'53438i3 
7.5349960 
7.5356098 
7fi}6aM8 

7.5368349 
7.5374453 
7.5380566 
7.5386661 
7.5399748 

7.ffl988a6 
7.5404896 
7,5410958 
7.5417011 
7.5493055 



iSf 



7.5439091 
7.5435110 
7.5441138 

7.5447149 
7.6453i5a 

7.6469147 
7.5455133 
7.5471111 
7.6477080 
7.5483043 

7.5488995 
7.5494941 
7«5500978 
7.5506807 
7.6619738 

7.6^8640 
7.6694546 
7.fi53o44a 
7.5535331 
7.5S493I9 

7.5648084 
7.5563049 
7. 556go6 
7.5565656 
7.6671497 

7;5S88974 
7.6694784 
7.5600586 

7.56o538o 
7.6619157 
7.6617946 
7.6693718 
7.5699451 

7.5635a38 
7.5540985 
7.6645797 
7.5653460 
7^5658186 

7.5553904 
7.5669516 
7.5675318 
7.6681014 
7.6686703 

7.5693383 
7.5698066 
7.6703793 
7.6709381 
7.6716033 

7.9790070 

7.5736313 

7.0737004 
7.5743179 



574»786 




4/ 



12/ 

7.6776716 
7.5783380 
7.5787837 

7.57933»7 
7.6798930 

7.6804456 
7.Sao999S 
7.5816617 
7.5891039 
7.5896540 

7.5839041 
7.5937535 
7.5843039 
7.5848509 
7.6853975 

7,6869441 
7.5954901 
7.6870353 

7i.588ii 



7,6899096 
7,5897614 
7.6909936 
7.6908331 

7.5913730 
7.6919191 
7.6994606 
7.5999884 
7.593S956 

7.5940691 
7.6946980 
7.6961331 

7.6966577 
7.6969016 

7.6967347 
7. 69796 73 

7.6988611 

7.5998910 
7.6999903 
7.6004490 
7.6009770 
7.6016044 

7.6Qao3ir 
7.60955^ 

7.60308B7 
7. 6036076 
7. 6041317 

7.5045563 
7.5o5i7t3 
7.6057005 
7.606939a 
7.6067433 

7.5079537 
7.6077835 
7.6o83097 
7.6088913 

7 6oo33oi 




60 



*7 
S6 

55 

54 
53 
6a 

5l 

50 

45 
44 
43 
49 
41 



35 
34 
33 
39 
3l 



3o 



98 

96 

95 
94 
93 
39 
91 



BO 

1 

1 

i5 



i5 

14 

19 
11 

10 



co-Tang. 



46^ 
89 deg. 



7 
5 

5 

4 
3 
9 
1 



it 



le 
11 
i« 

14 



i5 
16 

:i 

»9 



ao 
ai 

09 

a3 

a4 

95 

9< 

"9 

30 

3i 
3a 
33 

34 

35 
36 



40 
41 
4a 
43 
44 

45 
46 

8 

49 

50 

51 
5i 

53 
54 

55 

55 

u 

59 



// 



deg. 



5098530 

6103607 
6108858 
6114019 
6119161 

6i«43o4 

6109440 
6134571 
6139695 
6144B13 

6156039 
6160139 
6i65ofl7 
6170316 

tJSS 

6186544 

61 

61 

6900701 
6905968 
6MOB09 
6015844 
6^0873 



Lof. tan. 



6o3o9i5 



6040933 
69^34 



6^6917 
6960001 
6965878 
6070860 

69gh6 
6990681 



6360569 

7.^o5t9« 

d3io«ii 
6315349 




6354519 
6359364 

6'MWgQ 
6369110 




6393S 



7.5396160 



45^ 



7.6398160 

7.6409083 
7.6407800 
7.6419610 

7.6417419 



7.64M991 
7.6497017 
7.643i8o8 
7.6435593 
7.6441373 

7.6440140 

7.64»9ii 

7.64M683 




7. 
7. 

7! 6484161 
7.6488889 

7.649»6i3 
7.6^^ 

7!650776i 
7.6510454 

7.65t7i5l 
7.6591844 
7.6596531 
7.6S3i9i4 
7.6535891 



7.6540563 
7.6545931 
7. 

7. 
7.6559003 

7.6563850 
7.6568400 
7.6573i3o 
7." 

7.69BJW0 
7.6fei63e 

?-^ 
716605453 

7.6610069 
7.6614645 
7.6619033 
e.6626i7 
7.660839$ 

7. 

7. 

7.6640103 

7.6646660 

7.665M17 

7. 
7. 

7.6675919 

7. 6678445 
44' 




7.6678445 
7.6680967 
7.66*7484 

7,0090001^ 



7.67O10O6. 
7,6705504 

7.0714400 

7.6716970 

7.6708450 



71^36661 
7.674A900 

7.6754678 

7.6767093 
7.g7j4jJ 

7!678io^ 
7.678568& 

7.*?90?94 
7.6794601 

7.6619064 

7.6800849 
7.6895004 
7.««9«94 

7.6833063 
7.663»e5 
7.6840683 
7.6847037 
7.6851387 



7.6Ueir;» 
7 6664400 

7.5S741 

7.<»7So69 

7«*5Z7*9* 
7.68ti7ii 
7.6886006 
7.6899337 

7 ffl<>444'^ 

7.^5g 

7.6911806 
7.6916111 

7:69*7*75 
7.694173s 



4y 



1/ 

7:695SS 

7-6964^ 
7.6966730 




7.6964103 

^:^ 

7' g99^ ?4 
7.7000935 

7.7006134 
7.7009308 
7.701 35i8 

7.7096064 
7.7030036 

7.7034*07 
7»7oa8573 
7.7040735 

7.7046893 
7.7061047 
7.7055197 
7.7050343 
7.7063485 




7. 

7.7090359 

7.7096480 

7.7100S86 

7.7104689 

7. 71' 

7.7«»«97* 
7.71910M 
7.7106146 

7.7197973 
7.7141440 
7.7>49606 

7.7»49«7 
7.7i f»04 

7.7>??*77 
7.7161796 

7.716977B 
7.7i<gi4 

7.7177666 
7.7»6£917 

7.7i6M& 

7.7169966 

4a' 



18^ 



7.71 
7.7». . 
7.7198001 
7.7900013 
7.7906091 

.7910096 
7.7114007 
7.7918004 

7. 7?M0i7 
7.7906007 

% 

7.. ,. 

7.70979^ 

7.7941930 

7.7«4590O 

7. 
7.. 

7-2!?77?» 
7.79617S9 

7.7aM7o5 

7. 7960655 
7.7973^1 

7.7985419 

7.7980351 

7.WM79 
7.7*97904 
7.7301135 
7.7305043 

71^19866 

7.7»>*77« 
7.7300679 

7.7994579 

7.7308476 
7.7339369 
7.7336959 
7.7340145 
7.7H4008 

7.7947908 

r " " " 

7.367959 
7.7371 111 

7'2Z2S^ 

^:^ 

7.73M611 
7.7390353 

7.^»9» 
7.73980^ 
7.7401867 

7.7405685 
7.7404610 
7.741U91 

7.7417149 
0. 7409964 

7.7494775 
41' 



'9/ 

7.7494775 
7.7498583 
7.7Wa3«8' 
7. 74361 8^ 
7.7499987 

7.7449781 
7.744757^ 
7.745i36o 
7.7456146 
7.7458906 

7.7449705 

7.7474019 
7.7477784 

7.748*546 
7.7*853o4 
7.7489059 
7.7499811 
7.7496«o 

7.7600^ 
7. 7504048 
7.7*7767 
7.79115U 
7.7915955 

7.7618986 
7.7SaB7>i 
7.7696434 
7.7630154 
7.7693671 

7.7A37584 
7.7641994 
7.76W»i 
7.gg7o5 
7.7559406 

7.7«6io4 

7.7974645 
7.7678004 
7.7W1900 




7.76U194 
7.7614840 

7.76t8467 

4! 769573 

7.7590403 
7.7«9J<»36 
7.76M666 
7.7^40090 
7.7*43916 

7.7647597 

40^ 



7.7»"54 




7.7687165 

7.7690750 
7.7694330 
7.7697910 

7.7701486 
7.7705069 
7.7708609 

7-77i2i?6 
7.7715700 

7.7719399 
7.7790880 
7.7796436 

7 
%77- 

7.7797084 
7.7740608 
7.7744169 

7.7747707 
7.7751040 

7. 7761 830 
7.7766354 

7.7779390 
7.7775907 
7.7779^»i 
7.7789999 
7.7786436 

7.7789939 

7-Z5r52 

7-7W«938 

7.7800434 
7.7808996 

7.7to74l6 

7.^M^ 

7.781 

7.78913*7 



Lof . eosin. 



7-L^ 
7.76*1995 

7.7831765 
7.7695939 
7.7838697 

7.7849160 
7.7848618 
1.7Sk9075 

.7999999 
7.78S5979 

7.7889497 

^ — - 

89 dog. 



// 

60 



57 

56 
65 



5i 
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S 

45 
44 
43 
49 
41 
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36 

94 
99 

3a 

31 
30 

3 

95 

94 

99 
99 

91 

90 

\l 

\l 

1$ 
14 

i9 

19 
11 

10 

I 

i 

6 
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9 


1 
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Log. tang. 



// 

o 

1 

3 
3 

4 

5 

6 

I 

9 

10 

11 

13 

i3 
r4 

l5 

i6 

:i 

19 

ao 
ai 

93 

33 
34 

s5 

96 

S 



3o 

5i 
3« 
33 

34 

36 

36 

39 

40 
41 
4a 
43 
44 

45 
46 
47 



Sa 

5i 
5s 

53 

54 

55 

$6 



n 



7.6098566 
7.6103733 
7.6108894 
7.6114049 
7.6119197 

7.6194340 

7.6199477 
7.6134607 
7.6139739 
7.6144850 

7.6149963 
7.6155069 
7.6160169 
7.6165964 
7.617035a 

7.&75435 
7.6i8o5ll 
7. 6185083 

7,6190647 
7.6195705 

7.6300758 
7,63oS8o5 
7.6310847 
7.6315883 
7.6990911 

7.6995935 
7. 6930953 
7.6335965 
7.6940973 
7.6a4^ 

7.6950967 
7.6955956 
7.6960939 
7.6966917 
7.6970889 

7.6975855 
7. 6080816 

7.6385771 
7.6390730 
7.6996664 

7.63oo6oa 
7.6305534 
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7.6315389 
7. 6390998 
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7.6330113 
7.6335019 
7.6339905 
7.6344793 
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7.6364990 
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7.6374006 
7.6378856 
7.6383700 
7.6388539 
7.639M7S 
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3654 >. 



7.6^98901 
7. 6403094 
7.640784a 
7.641 
7.64i746i 

7. 6499969 
7.6497059 
7.64318S0 
7.6436635 
7.6441416 

7.6446191 
7.6450961 
7.6455735 
7.6460485 
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7.6469988 
7.6474739 

7.643JP47* 
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\& 




7.6517195 

7. 6591888 
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7.6531958 
7.6536996 

7.6540608 
7.6545975 
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7.6646709 
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7,6660359 
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7.6675966 
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44/ 
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7.6678499 

7.6683014 
7.6687531 
.6699043 
7.6696S51 

7.6701063 
7.670555(3 
7.6710045 
7.6714534 
7.6719018 

7.6793498 
7.6797973 
7.6739443 
7.6736009 
7.6741371 

7.6745837 
7.6760079 
7- $754787 

7.676804a 
7.6775471 

7.677<J896 

7.6790144 
7.6794551 

7!68oS5i 
7.6807745 

7.68iai34 
7.68i65i9 

7! 6835^ 
7.6839646 

7.6834013 
7.6838396 
7.68487^4 
7.6847088 
7.6851438 

7.6855783 
7.6860134 
7.6864460 
7.686»798 
7.6873190 
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7.6881763 
7.6886078 
7.6890389 
7.6894695 

7.61 

7*^L 
7.691187 

7.6916163 

7.6990444 
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7.6937536 
7.6941786 



4y 



1/ 

7.6941786 
7.6946049 
7.6960393 
7.6954541 
7.6958754 

7.6963093 

7.6967958 
7.6971489 
7.6975716 
7.6979938 

7.6984157 
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7.7096110 
7,7030993 
7.7034463 
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7.7049791 

7.7046940 
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7.7055953 
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7.7063541 
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7.7071813 
7. 7^^5944 
7.7080070 
7.70S4193 

7.7088311 
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7.7100643 
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7.7108846 
7.7119941 
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7.713S59 
7.7137439 
7.7141600 
7.7146665 

7.7149635 
7.7l»689 
7.7147736 

7.7160873 

7.7173911 
7. 7177945 
7.7181976 
7.7186003 

7. 719*306 
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7.7190096 
7.7194045 
7.7198061 

7.7309073 

7.7906081 

7.7B10086 
7.7914087 
7.7B18084 
7.7390078 
7.7396068 
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7.7934037 
7.7938016 

7.7941991 
7.794^ 
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7.7957866 
7.7961813 
7.7965767 

7.7960717 
7.7!l75663 
7.7977606 
7.7981545 
7.7985481 

7. 7980413 
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7.7997967 
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7.73iao3i 
7.7316839 
7.7990740 
7.7304643 

7. 7338540 
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7. 7336393 
7.734oa09 
7.7344099 




7.7367317 

7.7371176 
7.7375031 
7.7378883 
7.7980731 

7.^8^ 
7.7390418 
7.739*»57 
7.7998091 

7.7401933 

7.7 

7.7' 

7.741 

7.7417915 

7.74aio3d 

7.7494841 




»9^ 

7.7434841 
7.7498649 

7.7439454 
7.7436955 
7.7440053 

7.7H3848 
7.7447640 
7.745i4a8 
7.7455313 
7.7458994 

7.7469779 

7.7466547 
7.7470319 
7.7474087 
7.7477853 

7.7481614 
7.748537a 
7.74891 b8 
7.7499880 
7.7496699 

7.7S00J74 

7.7564117 
7.7507866 
7.7611590 
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7.7619054 
7.7539780 
7.7596504 
7.7530994 
7.7«394o 

7.75J7654 
7.7541364 
7.754507a 
t.7548776 
7.7553477 

7.7556174 
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7.7570934 
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7.7578995 
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7.7618560 
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Log. Ung. 



M^ 



o 
1 

4 
6 



le 
II 

la 
»3 
i% 

i5 

»9 

•0 

■a 
03 

as 

96 



So 
yi 
3a 

•53 
34 

35 
36 

% 
39 

40 
41 
4a 
43 
44 

45 
46 

s 



•«o 

Sa 
53 

56 

% 



It 




7.7876708 
7.7880140 
7.7883569 
7.7886996 
7.7890439 




7,7910006 
7.79t43ii 
7.79177*^ 
7.79<»ti) 
7.7904510 

7.79fW«* 

7,7938071 
7.7941455 

7.7944836 
7.79*8ai5 
7.795*690 
7.79*4864 

7.7958334 

7.795i7W| 
7.7965068 
7.7968431 

7.797»79i 
7.7975148 

7:Si!856 
7.7985906 
7.7988653 
7.799*898 

7.7995>«o 
7.7998579 
7. 8001916 
7.8oa5a5i 
7.8oo858a 



7. 
7. 
7. 
7. 
7. 



,8011910 
8oi5a38 
8et8663 
8081884 
8oa5ao3 

7.8008600 
7.8031 834 
7.8o36i46 
7.8o38455 
7.804176* 



8o45b65 

8048366 
8q5i665 
8064960 
8a58B56 

7.8o6i547 

ay 



ay 

7.8068103 

7!8e746a 

7.8077967 
7.8081044 
7. 8084518 
7.8087789 
7.8091069 

7.8o943o5 
7.8104111 

7.8107368 

7.8110600 
7.8ii3»74 
7.8iifio4 
7.8100371 
7.8ifl36i5 

7.8>06858 

7.8i36(»70 
7.8139803 

7.8*43033 
7. 8146061 
7.8149486 
7.81S0709 
7.8166930 

7.8169148 
7. 8160364 

7.81 
7.8171 

7.8176004 
7.8178408 
7w8i8i6io 
7.8184809 

7.8188006 

7.8191001 
7. 8194393 
7.8197S83 

7.8oo977i> 
7.8003966 

7.8007139 
7.8oio3i9 

7! 80166^ 
7.8019847 

7.a033oi8 
7.8006187 
7.8009354 
7.8a3a6i8 
7.8b3S68o 

7. 8838840 
7. 8041 
7. , 
7.8048306 
7.8a5i466 

7.8a546o4 

3/ 




ay 




7.8067176 



7.8i703io 
7.8073446 
7.807659 



7. 
7.8089086 

7.8095306 

7.8098443 

7.S3D1557 
7.8304669 

7.8313990 
7.1317096 

7 83a63aa 
7.8309487 

7.8330579 
7.8336669 
7.8338757 
7! 8341 843 
7.83449a6 

7.8348007 
7.8361087 
7.8354163 
7.8357038 
7.836o3ii 

7.8363381 

7.8366449 
7. 8369515 

7.8375641 

7.8378701 
7.8381758 
7. 8384813 
7.8387867 
7.8390918 

7.8397013 
7. 8400058 
7*84o3ioo 
7.8406140 

7.8*09179 
7. 8410015 

7. 8416049 
7.8418080 
7.840i3io 

7.8404338 
7.8407363 
7,8430387 
7> 8433408 
7.84364*7 

7.8439444 

36' 



n 8*3aAA4 
7.fMo459 
7.8445478 
7.8448483 
7.8451490 

7.8*54»98 
^.8457503 
7.8460605 
7.8463506 
7.8466504 

7.8469ftw 

7.847"4o4 

7.8484451 
7.8487435 
7.8490416 

7.8496374 

7.8606096 
7.8Soaa65 
7.85iio3a 

7.8514198 
7.8617161 
7. 8500103 
7.8Sa3o83 
7! 8606040 

7-S^ 
7.8531949 

7.8534000 

7.8^7860 

t.iSlfifnrj 

7.8543743 
7.8546686 
7.8S^fia8 
7.8 660667 
7.8S666o6 



7.8558440 
7.8661374 
7.85643o5 
7.8567035 
7.8570163 

7.8573088 
7.8576010 

7.8584771 

7.8687687 
7.6690601 
7. 8^3513 

7.8599331 

7.8600037 
7.86o5l4i 
7.8608043 
7.86*0043 
7. 8613841 

7.8616738 

3y 



7,8616738 

7.8619630 
7.8600505 
7. 8605415 
7.86a83o4 




7.8640719 



7.8646696 
7.8648471 
7.8651344 
7.8654BI6 
7.8657086 



7. 0O99963 

7! 866568$ 
7.8668545 
7.867140S 

7.8674063 
7.8677100 

7.96S56rr7 

7.968S5U6 
7.8691373 
7.8&4ei8 

7.0097000 

7.8699903 



7.8705580 
7.8708416 
7.^iio5o 
7.871408a 

7.8716913 
7.^9741 
7.8700668 
7.8706393 
7.8708016 




7.8746115 
7.8747^ 
7.8750733 
7.8753540 
7.8766344 

7.^47 
7.87619^ 
7.564741 
7.8761545 
7.8770341 

7.8773*35 

7. 877598 7 
7,8778717 
7.8781606 
7.8784093 

7,8787077 

3V 



a9 

7.8787077 
7.8789861 

7.^9a64o 
7.8??64ao 
7.8798199 

7.88009^ 
7.8803760 
7.880660a 
7.8809093 
7.8810060 

7.8814809 

7.88o3ioo 
7.8806880 

7!SlSS 
7. 8834100 
7.8836903 



7.8845160 

7. 
7. 
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7* v898Boo 

7.8861604 

7.8864339 
7.8867074 

7.8869806 

^:!!^ 

7.8883440 
7.8886164 
7.8888885 

7.8891603 
7.8894300 

7.8897035 

7.»W7*9 
7.8900461 
7.8906171 
7.8907880 

7.8910687 
7.8913090 
7.8916996 
7.8918697 
7.8901397 

7.8904096 
7.8906700 
7.8909487 
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7.8934873 

7.89>75» 
7.8940061 

7- !?*«?« 
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t8o483o6 
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7.8961699 
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7.8976060 

7-5977716 
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7.9017S00 
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7.9046445 
7.9049067 
7.9061687 
7.9054806 



7.90S6933 
7.90S9539 
7! 9060153 
7.9064765 
7.9067*76 

7.9069985 
7.907a693 

7.9075199 

7.9077804 
7.9080407 

7. 9088008 
7.9086608 
7.9088007 
7.9090803 
7.9098899 
7.9095990 
7.'909W84 
7.9101175 
7.9103764 
7.9106350 
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1%^ 
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to 


Ti»e v> 


' arf" 


"W 


aS- 17' ay ' a? 


i 


_^ 


i 



II 

a 
3 

5 

6 



to 
u 
la 
13 
14 

i5 
i6 

% 

i9 



81 
93 

b3 
B4 

85 

86 

S 

•9 

30 

3l 
3a 
33 

34 

30 

36 



40 
41 
4a 
43 
44 

4« 

46 

49 

5o 

«i 
Ob 

53 

54 

55 

56 



09 

6e 



Odeg. 

ay 

7.9io8o38 
7.9111588 
7.9114106 
7.9116686 
7.9119866 

7.9181844 
7.9184481 
7.9186M6 

7.9130148 

7.9134713 
7.9137888 
7.9139860 
7.9i484i6 
7.9144980 

7.9147543 
7. 9160105 
7.9i5i665 
7.9155884 
7.9157781 

7.9i6o3S6 
7.9160890 
7.9165443 

7.91 
7.91 

;:|!^ 

7.9178183 

7.9i83a69 

7.9186800 
7.9lU3a 
7.9190886 
7.9193488 
7.9i9«9fi7 
7.9198490 

7.9^01088 

7.g2g» 
7. 



Log. tanf. 



7.9811134 

7.9813658 
7.9816181 
7.9818708 



7.9883741 
7. 



7.9836318 

7.9a38§ 
7.9841330 
7 9043636 
719846348 

7.9048845 
7.9851348 
7.9^. 

7.9858847 

7.90^1344 



3l' 



7.9961344 

7.9863840 

7.9968886 
7.9871317 




7.9a86a33 
7.9888714 
7.9891194 

7.989*149 



7.9306043 



7.93o8Sia 

7.9310961 
7.9313448 
7.93i5oi3 
7.9318376 
7.93ao84o 

7.9383308 

7.9385768 
7.9386880 
7.9330678 
7.9333133 

7.9335588 
7.9338041 
7.93404g 

?:^ 

7.9358790 
7.9355174 
7.9357616 



3(y 

7.9408S84 
7.9410996 
7.9413407 
7.9415817 
7.9418885 

7.948o63a 
7. 9483037 
7.9486441 
7.9437844 
7.9430846 

7.9438646 
7.9435045 
7.9437448 
7.9439880 

7.9444697 
7.9447019 
7.9449410 
7.9451800 
7.9454188 

7,9456975 

7.9463788 
7.94d6i»o 

7.9468491 

7.9*70870 
7.9473948 

7.947S634 
7.9478000 

7.9480374 
7.9488746 
7.94^118 
7.9487488 
7.9489866 




7.937467a 
7.9377103 
7.^7903 
7.9381961 

7.9384388 
7.9366614 
7.9369038 
7.9391661 
7.9394083 

7.9396503 

7.9^" 

7.9*»i5i 

7.94^ 
7.9406170 

7.9408584 




3<y 




7 nfloio4n 

7.9611118 
7.9513474 

7.95i5Ba6 
7.9618188 
7 o60afi34 
7.958^85 
7.9fiBS834 



7. 
7. 

7., 
7.9534600 

7.9536963 



7.9639306 
7.9541646 

?122S 

7.9546M0 
7.9550996 



a?' 



3i^ 
7.9^^0 

7.9oS5663 

7.956a6S6 
7.9564084 
7.9567310 
7.9669696 
7.9671961 

7.957*^ 

7!9WiM6 
7.9583564 




7.?5o4373 
7.9606678 

7.?$o89» 
7.9611887 
7.9513569 
7.9515890 
7.9618190 

7.9680488 
7.9588786 

7 o<Ww8a 
7.9687977 
7.9689670 

7.f63i953 
7.9534854 
7.9636544 
7.9638633 
7. 9641 181 

7.9643408 
7.9545693 

7.9000800 

7.9558541 

7.9654888 
7.95gM 

7.955i5fi6 
7.9553930 



7., 

7.9577551 
7.9688886 



Sa* 



ya^OOoBoO 

7.9691148 




7.9700188 

7.9708438 
7.9704698 
7.9706945 
7.9709198 

7.97li4to 
7.9713598 

7.9716947 
7.9718194 
7.9780441 

7.9788666 
7.9734930 
7.9787173 
7.9789414 
7.9791655 

7!9736i3a 

7.973^ 

7.974060S 
7.9740640 

7.974&173 
7.9747306 

7-9749«7 
7.97517*7 
7.9753996 

7.9755884 
7.97«45i 
7.9750676 
7.9759901 
7.9755184 

7.9757946 
7.9759667 

7.9771787 
7.9774006 
7.9775884 

7.9778440 
7.9^0665 
7.95«870 
7.9785063 
7.9787895 

7.9789S06 
7.9791715 
7.9793904 

'•'W5i?i 
7.9798338 

7.9800643 



7.9808747 

^••?^ 
7.980715a 

7.9809353 

7.9811559 
7.98i3>5i 

7.981^ 
7.9818145 
7.9680340 

7.9688534 



q9 •••4 a/ 



3y 

7.9688534 

7.9884787 
7.9886919 
7.9899110 
7.983199S} 

7.9833488 
7.9836676 
7.983786a 
7.9840047 
7.9648831 

7.9844414 
7.9846696 

IS 

7.985S313 



7.9864013 
7.9866185 



7.950686 
7.9874868 




7.9887847 
7.9890007 
7.9898156 

7.9894304 
7.9895481 

7.9898637 

7.990079a 
7.9908946 
7.9906099 

7.9907301 
7.9909401 

7.99>i59i 

7.991*599 
7.9915847 
7.9917993 

7.99W136 
7.9988883 
7.9904486 
7.9905668 
7.9988709 

7.9935186 
7.99*7853 

7.9939399 

7.9943667 

7.9946800 

7.994793a 
7.9950068 



7.9958198 



Q6f 



7.9968198 
7.9954380 

7.9956448 
7.9958974 
7.9950700 

7.9958894 

7.9954947 
7.9967070 

7.9959191 
7.997i3u 

7.9979430 

7. 9977566 
7.9979788 
7.9981897 

7.9984011 
7.9986184 

7.9988836 

7.9998456 




8.0006094 

8.0007197 
8.0009899 
8.0011400 
8.0013499 

8.0016698 
8.0017696 

8S?2g 

0,0091888 
8.0083983 

8,0086076 
8.0036169 
8.oo3o86o 
8.0038361 
8.0034441 

8.0036389 

8. 0038617 
8. 0040703 
8 



8.00' 

8.Q046997 
8.0049040 
8.oo5ii8i 
8.oo53ao9 
6,oo5fiU8 

8.0097O60 
8.0059436 

6. 0061614 

0,0063090 



8 OOOdOOO 

8.0067738 
6.0069R11 
8.0071883 
8.0073953 
8.0076083 

8.0076098 



ay 
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54 
53 
58 
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5o 
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44 
43 

49 
41 
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34 
33 
3a 
3i 



97 
86 

85 

94 
83 
89 
81 



80 
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17 
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i5 
14 
l3 

18 
11 

to 



7 
6 

5 

4 
3 

8 
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// 



L<«. co-t«ng. 
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m^^hm^M 



Q 
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a 

5 

6 



10 

11 
la 
i3 

14 

i5 
i6 

\l 

»9 

90 
31 

aa 
fl3 
84 

95 

a6 



39 

3o 
3l 
3a 
33 

34 

35 

36 

u 



4o 
4i 

4a 
43 
44 

45 

46 

ii 

49 

5b 
5i 
5a 
63 
54 

55^ 

66 

S 
58 

«9 
6o 
// 



de;. 

ay 



Log. tang. 



S.ocnSoaa 
8.0080159 
8.oo8aaa6 
8.oo34aga 
8; 0086357 

8.0088430 
8.0090483 

si 0093545 

8.0094606 
8.0096666 

8.0098735 
8.010C783 
8.0103840 
8.0104896 
8.0106961 

8.0109005 
8.oiiio5» 
8.ou3iio 
8.oii5i6i 
8.0117211 

8.0119360 
8.oi3i3o8 
8.0133356 
8. 0135409 
8,0137447 

8.0109493 
8.0131535 
8.0133678 
8.oi356i9 
8.0137660 

8.0139690 
8.oi4i^ 
8.0143776 
8.0145813 
8,0147848 

8.0149883 
8.0161916 
8.0163949 
8.0165981 
8.0168013 

8.0160043 
8.0160071 
8.0164099 
8,0166137 
8.0168153 

8.0170178 
8.0173303 
8.0174336 
8.0176048 
8.0178070 

8.0180991 
8. 0183310 
8.0184339 
8.0186347 
8.0188364 

8.0190379 
8.0193394 
8.0194408 
8.0196439 
8.0198434 

8.0900445 



2V 



y/ 



8.0300445 
8.0800456 
8.00044(^5 
8.0106473 
8.0308481 

8.0310487 
8.0313493 
8.0014498 
8.0316501 
8.0318504 



8.o33o5o6 
8.09aa507 
8. 0334507 
8.0936607 
8.0038505 

8.o33o5o3 
8.0033499 
8.0334494 
8.Qa3648o 

8.0340475 
8.0943467 
8.0944468 
8.0346448 
8.0348437 

8^)956496 

8.03Sb4i3 

8. 

8. 

8.0358369 



8.0960363 
8.0969336 
8.c«643i8 
8.0966399 

8.0968979 

8.0970958 
8.0373836 
8.0974013 
8.0276190 
8.0378166 

8.09S0140 

8.0989114 
8.0384087 
8.0386059 
8.0988o3o 

8.0390000 
8.0391969 

8.039^ 
8.M9«— 
8.0397 

8.0399836 
8.o3oi808 
8.03^66 
8.0306799 
8.0307699 

8.9309653 
8.o3ii6i3 
8.o3i3W5 
8.e3i653i 
8.0317489 

8.0319446 



£/ 



3/ 



8.0319446 

8.o33i4oa 
8.0333367 
8.o3a53u 
8.0337865 

8.0399917 
8.0331169 
8.0333190 
8.0335660 
8.0337018 

8.0338967 

8.0340914 

8.0340860 

.0344806 

.0346760 

8.0348694 
8.o35o637 
8.0359679 
8.0364590 
8.0356460 



8.0358400 
8.o36o338 
4.0369376 
8.o364ai3 
8.0366149 

8,o368o84 
8,0370018 
8.0371961 
8.0373884 
8.0376816 

8.0*77746 
8.0379676 
8.(^1606 
8.0383533 
8.0386461 

8.0387387 
8.038931S 
8.0391338 
8.0393169 
8.0396086 

8!o3^2^ 
8.0400849 
8.0400768 
8.0404687 

8.0406606 
8.0408699 
8.0410439 
8.0419364 
8.0414869 

8. 0416183 
8.0418096 
8.0493008 
8. 0431919 
8.040^39 

8.04967^ 
8.0407648 
8.0499555 
8.0431463 
8.0433369 

8.0436374 



2y 



38^ 



8.0435374 

8.o437»79 
8.0439088 
8.0440985 
8.0443887 

8.0444788 
8.0446680 
8.0448688 
8.0460487 
8.0463385 

8.0454389 
8.0466178 
8.0458074 
8.0469068 
8.0461869 

8.0453755 

8.0465647 
8.0467S38 
8.0469490 
8.0471318 

8.0473907 
8. 0^5005 

8*04^8? 
8.0480754 

8.0483639 
8.0484693 
8.0486406 
8.0488388 
8.0490169 

8.0499050 
8.0493930 
8.0496809 
8.0497687 
8.0499664 

8.o5oi44i 
8,o5o33i7 
8. 0506193 
8.0507066 
8.0598939 

8.o5lo8i3 
8.0519683 
8.0614554 
8.0516434 
8. 0518394 




8.0599493 
8.oS3i356 
8.0533319 
8.o535o8i 
8.0636943 

8.o538So3 
8.0540663 
8.0649533 
8.o54438o 
8.0546337 

8.0648094 



21' 



^ 



8.0548094 
8.0649949 
8.0661804 
8.0J63458 
8.0656619 

8.0557364 
8.0659916 
8.0561067 
8.0669917 
8.0564767 

8. 0666616 
8.0568463 
8. 0570310 
8.0673166 
8.0674003 




8.0585058 
8.0686898 
8.0688737 
8.0S90676 
8.0693414 

8.05940S0 
8.0696087 
8.04^7938 
8.0^9766 
8.0601690 

8. 0603493 
8.o5oS355 

8.0607097 
8.0608918 
8.0610748 

8.0619677 
8.0614406 
8.0616933 
8.0618060 
8.0619886 

8.0621711 
8.o6a3636 



8.0695359 
8.0697183 
8.0639006 

8.0630S96 
8.0539647 
3.0634467 
8.o636a86 
8.0638104 

8,0639909 

8.0641739 
8.0643665 
8.0645371 
8.0647186 

8.0648099 
8.o65oSi3 
8.0653636 
8.0654436 
8.o656a47 

8.0668067 



sof 



40^ 



8.0658067 
8.0669866 
S. 0661675 
8.0663483 
8.0665090 

8. 
8. 
8. 
8. 
8.0674314 

8.0676117 
8.0677919 
8 ' 
8 
8.0683380 

8. 068511 8 
8.0686917 
8.0688714 
8.0690611 
8.0699306 

8.0694100 

X'°597o?o 

8.0699483 
8.0701376 

8,0703066 
8.0704867 
8.0706647 
8.070S436 
8.071O336 

8.0719019 
8.0713799 
8.0715586 
8.0717371 
8.0719166 

8.0730940 
8.0733733 
8.0734506 
8.0736888 
8.0738069 

8.0799860 
8.0731699 
8.0733408 
8.0735186 
8.0736964 

8.073«74i 
8.0740617 
8.0740999 
8.0744067 
8.0746841 

8,0747614 
8.0749386 
8.0751158 
8. ~ 
8. 

8,07661 

8.0758a3i 

8.0760006 

8.0761773 

8.0763540 



8.0765306 
1.0767071 
8.0768835 
8.0770599 
8.077336a 

8.0774135 
8,07^886 
§•0777647 
8.579407 
8,0781167 



8. 07653*6 



19' 



41' 



1.0783996 

1.0784684 

1.0786441 

8.0788198 

8.0789964 



8.0791709 
8.0793464 
8.0795918 
8.0796971 
8.0798733 

8.0800475 
8.0809996 
8.0803976 
8.0806796 
8.0807475 

8.0809933 
8.0810970 
8.0819717 
8.o8i4463 
8.0816908 

8.0817953 

8.0893183 
8.0^4906 

8.0896666 
8.0838406 
8.oS3oi46 
8.o83i886 
8.0833634 

8.o83536i 
-8.0837098 
8.0838835 
8.0840670 
8.o8493o5 

8.0844039 
8.0845773 
8.0847906 
8.0849338 
8.0SS0969 



8.0859700 

8.0854430 

8.0866160 

.0867888 

i344 
8.0863070 
8.0864796 
8.0866533 
8.0868346 



'460: itjM 

038 8.086 



8.0869970 



18' 



ff 
60 



38 

96 

86 
94 
93 
83 
31 



90 
I 

17 
16 



15 
14 
i3 
18 
11 

10 



I 

6 
4 
3 

9 
1 



65 

54 
63 
69 
51 

56 

u 

46 

44 
43 
43 
41 

40 

39 
38 

37 
36 

35 
34 
33 

33 

3i 
30 



Log. eo-tang. 



89 deg. 



deg. 



I^Of. MB. 



o 
I 

4 
B 



9 



IP 

U 
i5 

i9 
90 
03 

a3 

a4 

a5 
fl6 



30 

33 
34 

35 
3d 



40 
41 
4« 

43 

44 

45 
46 
47 
48 
*9 

5e 

5i 
5a 
53 

54 

55 

56 
5» 
58 



4ar 
8.0869645 

8.0071369 
8.0^9001 
8.o»748i3 
8.0876534 

8.0878954 

Q 01^7007% 

8.o88i6aa 
e.p8834u 
8, 0885198 

8.P886845 
8.0888561 
8.0890077 
8.089199^ 
8,0893706 

8>P89^19 
8.0897133 

8.0898844 
8.0900555 

8.0903366 

8.0903976 
8.090S635 
8.0907394 
8.0909103 
8.0910810 

8.0919516 
8.Q914393 
8.9915988 
8.0917633 
8.0019336 

8.9931940 
8.0939743 
8.0934445 
8.0996146 
8.0997847 

8.0999547 
8.0931346 
8.0939945 
8.0934643 
8.0936340 

8.0958039 
8.093973$ 
8.0941438 
8.0043133 
8.0944817 



,9946510 



8. 

8.0949I 
8.0951. 



.-yw«007 

.«'963P77 

8.0954968 
8.0956657 
8.0958346 
8.0960034 
8;Q96i7U 

8.0963408 
8.0965094 
8.0966780 
8.0968455 
8.0970149 

8.0971833 
1/ 



4y 

8.097183a 
8.0973515 

2.o?76»98 

8,0976879 

8.0978560 
8.0980040 

1:°* 



8.0985377 
8.0986966 



I.P988633 

8,0990309 
8.0991984 
8.0993659 
8,0996334 

8.0997008 
8.0998681 



I 

I: 

8. 
8. 
8. 

8. 
8. 
8.4 
8. 
8. 



000363 
003035 

003697 



005367 




013710 
015377 
017043 
018709 
030374 



o3o349 

033010 



036987 

038645 
O4o3oa 

0419S9 
o436i5 
045370 

046905 
048579 

05l885 
053537 

oS5i88 
055839 
056490 
a6oi3B 
0617S8 

063437 
q65o85 
06673a 

o6U7« 
070034 



8. 1071669 



4V 

8.1071669 
8.1073314 
8.1074958 
8.1076601 
8.1078344 
8.1079886 

8.ioSi538 
8.1083169 
8.1084809 
8.1086449 

8.1088088 

8.1089796 
8.1091364 
8,iqo300l 
< 1^4638 

8,»09687« 
*»997909 
8.1099544 
8.1101178 
8.iioa8ia 

8.1104445 
8.1106077 

8.H07709 
8.^109340 
8.1110970 

8.1119600 
8.1114399 
8.1115^ 
8. M 17486 
8.1119113 

8.119074? 
8.1199366 
8.113)999 
8, U35617 
8.1137941 

8.U38865 
8.1130488 
8.113011O 
8.1133730 
8.1135354 

8.113 
8.113 ,, 
8. 1140914 
8, 1141833 
8.U43451 

8,1145069 
8.1146686 
8.1148309 
8,1149918 
8,1151534 

8,ii53i48 
8, 115476a 
8.1156376 

8.11596M 

8.ii6]8i3 
8.1163834 
8.1164434 
8.1166044 
8.1167654 

8.116996a 



A5f 

8.1169360 
8,1170870 
8.1179476 

6.1174085 
8. 117S691 




8.1185317 
8.1186919 
8.1188530 
8.1190181 
81.1191733 

8.ii933aa 
8.1194901 
8.1196519 
8,1198118 
8. 1199715 

8,j9Qi3i9 
8,1903998 
fC 1304504 
IL 1306099 
8,1307693 

8. 1309087 
6. 1310881 
8,1813474 
8.1314066 
8.1915657 

^1017948 
8.1318839 

8.1990400 
8.1933018 

8.1993607 

8,1995iq5 
8.199678B 
8.1338369 
8.1399056 
6.1831^ 

8.1333197 
8.1334711 
8.1836995 
8,1 — ^- 
8.1 

8,194^044 
8.ia4a696 
8,1944307 
8.1945767 
8.1947367 

8,1048947 
8.i95ofti6 

8.19S8104 

8.135366b 
8,1358359 

8.1856836 
8. 1958413 
8.13159987 
8.1861^ 
8.1963136 

8.1864710 



46^ 

864710 
866983 

W70999 

879570 
374140 
376710 

880416 
881983 
383560 
385117 
886680 

388048 
889613 
991376 
8va94o 
394503 

396066 

397687 

399188 

303869 

305498 
306966] 
3oA544 
3ioioi 

3ii658 
3i3aiS^ 

314770 
3i6385 
317880' 

319*34 

3«£ 
334093 
385644 

397196 
39^746 
330996 
33i846 
333395 

M4943 
336401 
338^9 
339686 

341133 

349678 
344933 




350398 

351940 
353488 
356033 
356564 



8. 1358104 



4/ 
358104 




S2!^ 
375911 

376545 

378078 

379610 

381143 

389674 
384305 
385736 
387965 

5% 

3918SB 

393380 



394907 

3964H 
^97900 
399485 
401011 
409535 

404o5o 
40503 
105 



4ioi5o 

411^671 
4i3i99 
41471a 
416939 
417761 




4314QO 
439914 

434497 
435940 
437453 
436064 
440476 

441967 

**^ 
446006 

4465i6 

446ttt4 



U 



55 

54 
53 

59 

51 
So 

45 
44 
43r 

4a 
4ft 

40 

35 

34 
33 
39 



8.144953a 
19^ 



85 

94 
93 

99 
91 






15 
14 
i3 
19 
It 

19 



I 

5 
4 
3 

9 
1 



// 



Log. tin. 



89dec:. 



Odeg. 


Log. tang. 








• 




1 

a 
3 
4 


A^ 


4y 


44' 


^ 


46^ 


47* 


60 


8.0871693 

a. 0873416 
8.0875138 
t. 0876859 


8.097917a 

8.0973856 
8.0975538 

0.0970901 


8.1073035 

8.1073670 
8.1075314 
8.1076968 
8.1078601 


8.1169634 
8.1171343 
8.1173851 
8.1174458 
8.1176064 


8.1365099 
8.1366673 
8.1368845 
8.1369817 
8.1371389 


8.i36a^io 
8. l36oo5o 
8.i36i590 
8. 1363139 
8.1364667 


6 
6 

I 

9 


SioSSaoil 

8.0883737 
8.0885455 


8.098058a 
8.0983361 
8.0983941 
8.0985619 
8.0987397 


8.1080943 
8.1081886 

8.io835a6 
8.1085167 
8.1086607 


8.1177670 

mix 

8.1183485 
8.1184088 


8.1979960 
8,1374531 
8.1376101 
8.1377670 
8.1379339 


8.1366906 
8,1367743 
8.1365279 
8.1370815 
8.1372350 


66 

§ 

5a 
5i 


to 
11 
ta 


8.0887179 
8.0888888 
8.0890604 
8.0892310 
8.0894033 


8.0988076 
8.0990S51 

a! 0994003 
8.0996677 


8.1088446 
8.1090086 
8.1091793 
8.109^1 
8.1094998 


8L 1186691 

8!li8S96 

8.1190497 
8.1199098 


a. 1380807 
8.1383375 
8.1383943 
8.138.V)09 
8.1987075 


8.1373886 
8.1375430 
8.1376964 
8.1378488 
8.i38ooao 


60 


|5 

»9 


8.0895747 
8.0897460 

8.0903595 


8.0997361 

f.o???oaf 
8,1000698 
8.1009370 
8. 1004041 


8.1096634 

8. 1101^ 
8.1103173 


8.1193698 

8.1198496 
8.1300093 


8.i9ms4i 

8. 1990306 

8.1394897 


8.i38t5S3 

8.138308.5 
8.1384616 
8.1386147 
8.1387677 


45 
44 
43 
43 
41 


90 

9i 

aa 

34 


8.0904305 
8.0906015 
8.0907724 
8.0909439 
8.0911140 


8.100^19 

8.100738a 
8.10090S3 
8.1010731 
8.1019389 


8.1104806 
8.1106438 
8.1)08070 
8.1109709 
8.iui339 


8.1901689 

8.1303886 
8.13048S3 
8.1806477 
8.1808073 


8.1996460 
8.1998039 
8.1899583 
8.1 301144 
8.1302705 


8.1389807 
8.1390736 
8.1392064 


40 


as 

95 

99 


8.0919847 
8.0914553 
8.0916359 
8.0917964 
8.0919668 


8.1014057 
8.ioid»4 
8.1017390 
8.1019056 
8.1090731 


8.1119069 
8.1114593 

8.1116931 

8.1117849 
8.UI9477 


8.1909666 

8.i3iia6o 
8.1313863 
8.1314446 
8.1316037 


8.1304965 
8.1305884 
8.i3o7383 
8.1308941 
8. 1310498 


8!i3^8>7? 

8.1408949 


M 
34 
33 
3a 

3i 


30 

9a 
3) 


8.0991379 
8.093307$ 
8.0934777 


8.1099386 

8.io34oto 

8. 103571 ^ 
8.1037376 
8.1039037 


8.1131104 

8.1139730 
8. 1124356 
8.1136981 
8.1187606 


8.1917639 
8.1319319 

8. 13308(0 

8.1333399 
8.1333988 


8.i3>an56 
8.i3i36i9 
8. t3i6i68 
8.1316733 
8.1318878 


8.140447* 

8.1409043 
8. 1410566 


30 


59 


8 099988b 
8.0933978 

8.0934977 
8.0936674 


8.io3o6o8 
8.io333«9 
8.1034010 

8.1037337 


8.119093O 
8.1130853 
8.1133476 
8.1134098 
8.ii3$7ae 


8.1396677 
8.1397164 
8.1338759 
8.1930338 
8. 1331984 


8.i3t9KV3 
8.1381386 
8. 1393940 
8.1334493 
8.1336044 


8.1419087 
8.i4i36o8 
8.1416139 

8.1416649 
8.1418168 


3S 

94 

93 

93 
81 


J? 

43 
45 

44 


8.0938871 
8.^40068 
8.0941763 

8.0943458 
8.0945153 


8.10S8995 
8.1040653 
8.1049309 
8.1043966 
8.i04563i 


8.1137341 

8.1133961 
8.1140581 

8.1149300 

8.1143819 


8.1333610 
8.1335996 

8.1939846 


8.1387696 

8.1399147 
8.1330697 
8.1338347 
8.1333796 


8.1419687 
8. 1431306 
8.1498784 
8.1434341 
8.1435758 


90 

It 

1? 


47 
48 

49 


8.Q94S539 
8.0990339 
8.09619B3 

8.0953614 


8l 1069937 
8,io53890 


8.1145437 

8.1147064 
8.114867a 
8.1160387 
8.1161903 


8.t94t4ap 
8.1943011 
8.1344699 
8.1946173 

8.1947753 


8.1336345 
8.1336893 


8.1431830 
8.1433334 


16 

14 
13 
19 
11 


8.1338441 
8.1339988 
8.1341536 


00 

5i 
53 


8.09^0373 
8.0969060 


8.1065649 
8. 1067193 
6.1066843 
8.106049J 

8.1069149 


8.li536i8 
8.ii5$l3a 
8.1166746 
8.115B&69 
8.ai6997a 


8.1949333 

1. 1960919 
8.1969491 
8.1964069 
8.1355646 


8.1343081 

8.1344636 
8.1346171 
8.1347716 
8.1349359 


8.1434848 
8.1436361 
8.1437«74 
8.14393&6 
8.1440897 


10 

i 


55 

s 


8,0970488 


8.1063701 
V. 1066439 


8.lltfi684 
8. 1163196 
8.U64806 
8.ii«64i6 
8.1168085 


6.1957993 

8!ia6a>$ 
8. 1961960 
8.1863535 


8.i36o8ao 

8.1363345 
8; 1363687 
8.1355439 
8.1356770 


«. 1449408 

8.14439*9 
8.14454M 
8.144693! 

8.1448447 


6 

4 
3 

.. « 
. 1 


6o 

7 




8.1079035 


8.11696H 


8.136S099 


8.1368610 


8.1449966 


e 
II 


»/ 


l& 


l& 


14' 


ly 


l^ 



Log, co-tang. 



89 deg. 



Ocl«f. 



Log. in. 



M 



1 
• 

4 


48^ 


49^ 


8.1449638 
8.1461040 
8.1469647 
8.1464064 
8.1456660 


8.1539076 

8.1540659 
8.1549098 

8.1643604 
8.J644979 


5 

6 

I 

9 


8.1467065 
8.1458570 
8.1460075 
8. t46i^ 
8.1463089 


8.1646454 
8.1547908 
8.1649403 
8.1550876 
8.1558348 


lO 

11 

19 
13 

14 

V 


8.1464585 
8.i466o»7 
8.1467689 
8.1469091 
8.1470591 


8.l5S3an 
8.159&193 

8.1666764 
8.1558335 
8.1559706 


i5 
16 

» 

19 


8.1479099 
8.i47''t698 
8.1476091 
8.1476600 
8.i47io88 


8.1S6U76 
8.1669644 
8.1564113 
8. 1566588 

8.1667049 


90 
81 

fla 

93 

94 


8.1479S86 
8.i48ia83 
8.1488679 
8.1484076 
8.1486671 


8.1568517 
8.1669984 
8.i5n46o 
8.1679916 
8.1674381 


95 
96 

-»9 


S.l»p66 
8.1488S61 
8.1490066 
8.1491649 
8.1493049 


8.157S846 
8] 1681701 


30 

3i 

39 

33 


8.1494534 
8.1496097 
8.1497616 
8.1499009 
8.1600600 


8. i683)63 
8.1584685 

8.1686086 
8.1687647 
8.1689008 


36 

36 

39 


8. 1601990 

8.i5o3479 
8.i5()495l 
8.1S06457 
8.1607946 


8.1590468 

8.1594846 
8.1596303 


4o 
41 

49 

43 
44 


8.i«0943b 
8.1510919 
8. I5i9406 
8. 1613891 
8.1S15377 


8.>5^77fio 
8.1699317 
8.1600674 
8.i6o9l3o 
8.i6o3685 


45 

46 

49 


8.i5i6869 
8.i5i8346 
8. i6io83o 
8. 1591314 
8.16Q9796. 


8.1606640 
8.1606496 

8.1610SS6 


60 

6i 

69 

63 
64 


8. 1584979 
8.159&761 

8.1597349 
8.iai8793 
8.i53o903 


S.i6)g3o8 
8. 1613761 
8, 1616119 
8.1616663 
8.1618114 


55^ 

69 


8.1531 683 
8.l633itf& 

8.iffl«64i 

8. l5^l9D 

8.i5a^«98 


8.1619664 
8. 16B1014 
8.i6994to 
8.163391a 
8.1696X0 


do 


8,1639075 


8.1686808 


11/ 


icy « 



tkf 



8.1696808 

d6989S6 



699709 

631149 
639594 

<<34040 
635485 

6397^ 
639817 

641969 

649709 

1644144 

646586 

647097 

648467 

659786 
654995 

667101 
6A538 

669975 
,661411 

66btB«7 
66498a 

666717 . 
667161 



8. 

8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 

8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8.1684387 
8.1686755 
8.1687183 
8.i6885ii 
8.1690938 

8.169(464 
8.1699890 
8.16943L6 
8.1696740 
8.1697166 

8.169^' 
8, 1700019 
3.1701436 
8. 1708858 
8.1704980 

8.1705709 
8. 1707193 
8.1708544 

8.1^19804 

— —r 



670019 
671459 

679884 
674316 
676748 





8.r765i7i 

8! 1767^81 
8.1759385 
8.1760789 

8,1769199 
8.1763595 
8.1764998 

■<i707wi 

8.1769909 
8.i<;^o6o3 
8.1779003 
8.1773403 
8.1774809 




5i' 

8.1719804 
S. 1714993 
8.1716641 
8.1717069 

8.1718477 

8.1719894 
8. 1791310 
8.1799796 
8. 1794149 
8.X796657 

8.V 

8.1799800 
8.1731914 
8.1730697 

8. 1734939 8. 
8.173^1 8. 
8.1736863 8. 
8.1738974 8. 
8.1739614 8. 

8.1741094 
8.17^0504 
8.1743013 
8.1746398 
8.1746731 



8.1748138 8, 
8.1749646 8. 



8.1797199 



8' 



5i^ 

19 



809638 

1811095 
8l94i3 

816671 

890796 
889111 
833494 

894877 
896960 
837643 
899Q84 

83o4o6 

831787 
833167 
834548 



800693 

804083 
805479 
806861 



838686 

846064 
841449 
849819 
844196 

(145673 

SSSS 
849700 
85107S 

8519450 

853894 
8S6197 
866670 
867943 

i8593i5 

8606S7 

800000 

863430 
864800 



866170 




1873014 
874388 
676749 
877116 
878488 



8.1879848 



5^ 




893489 
894843 

896804 

1^* 

900984 
901643 
903001 

904359 
906717 

^ 

90^788 
911144 
919499 

913854 
916809 
9i6«3 

917917. 
919971 

990£84 

991076 

da339a 

994680 

1906039 

1^33 
1930683 
1951433 

i93a78«» 



8.l9»4l3i 

8.1935479 
8.1^837 
8.1936175 
8.1939688 

8.1940869 
8.1949916 
8.1943561 

8.1947896 

8.1948941 

8.1760984 

8.1^1698' 

8.1969^1 

8.1954313 

8.^95566$ 

8.1969680 
8. 19616B0 



A 



3 

67 
66 

66 

64 
53 
69 

61 

64 

46 

44 
43 

49 
4t 

49 

36 

34 
33 
30 
3k 



S 

s 

as- 
94 

93 
99 

9( 

90. 

;i 

16 
16 

14 
i3 
19 
IL 

10 

S 

7 
6 

6- 
4' 

a 
1' 



Log. co-sin. 



89 deg. 



Odef. 



o 
I 
a 
i 
4 

9 

6 

i 

9 

!• 
11 
l» 

li 
ih 

\5 

»9 

M 
31 

aa 
a) 
a4 

95 

3 

it 

aa 
» 

36 

34 



40 
41 
4a 
43 

44 

4l 

da 

«5 

46 

S 



8. 

8. 

8. 
8. 
8. 

8. 

8. 
8. 
8. 
8. 

8. 

8. 
8. 
«. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 

8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 

8. 

i 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 

8. 



48^ 

449^ 
451464 
*45a97i 
45447K 
455984 




465011 
466514 
468016 
469518 
471019 

«7B5ao 
474000 
475510 
477018 
478517 

480015 
48i5ia 

4S45ol 

486009 




49»9te 

493*74 

*9*9«7 
496459 
497961 
499443 
5oo^ 

i5oa4a3 
5o39i3 
S054O2 
506801 
5o83Bo 

509867 
5u355 
5ia84i 
5i43a8 
5l58l3 

5i^ 
530267 
5ai75i 
593034 

5B9i6a 
530643 

530193 
533609 
535089 
536560 
538038 



8. 1539516 
11' 



Log. tang. 



8.1539616 
8.1540993 

8. 1540470 
8.1543946 
8.i5454aa 

8.1546897 
8.1548371 
8.1549846 
8.i56i3i9 
8.iS5a799 

8.i554a65 

8. 155J67 

8!i5M68o 
8.i56oi5l 




8.A568964 

8. 1570431 
8,1571898 
8^1573364 
8.1574830 

8,1576896 

g»> ^/'y/o 9 

a. i97oaa4 
8.i5to697 
8. i589j5i 

8.i5B36i3 
8, 1586076 
8.158^ 

f.»5f7999 
8.1689459 

8.1590900 
8.1699379 
8.1593839 

a. 1090700 

8.16^13 
8.1^9671 
8.i6(nta8 
8.i6oa684 
8.1604040 

8 1605495 
8! 1606050 
8.1608404 
8.l^99& 
8.i6ii3ie 

8. i6i«965 
8.1614917 
8.1616669 
8. 1617191 
8.161I579 

8.1600099 
8.169147a 

8.1699099 
8.1694371 
8.163S819 

8. 149796'/ 

i<y 



007907 
699715 

630169 
631609 
653055 



634501 




640*79 



641799 
643i65 
644607 
646049 
««7490 

648031 
650)79 
65iBia 
6A05I 
654690 

656198 

OQTDOO 

859004 

660441 
661878 

663314 



666ii 

667619 

669054 

«704»7 
671991 
673363 
674786 

676918 

677649 
679080 
68o5io 
681940 
683)70 



66609i 
6«7656 
689083 

690610 

$^ 

694789 
696014 
697539 

699064 

700497 

704766 

705t1< 
707600 

709^1 
71044a 
711869 



8.171)089 



8. 
8. 
8. 
»; 
8. 

8. 
8. 
8. 
8. 
8: 

8. 

8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 

8. 
8. 
8. 

8. 

8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 

8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 



5if 

7i3a89 8. 
714701 8. 
716190 8. 
717538 - 
718955 



790373 

791790 
793007 
79460) 
796038 

7*7453 
7Bft868 
73oa8a 
731696 
733109 




745807 
747016 

748604 
760030 
751439 
750846 
754059 

755658 

g7064 

769873 
761978 

769681 
764084 

7654»7 
766889 
768991 

769693 

771094 
75494 

77599* 

778091 

;^ 
78908^ 

783680 
765078 
74 



7^*5 

7900S9 

799064 
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dif. 



I. eotam 

O.45M019 
0.4506606 
0.4604500 
0.4908494 
0.4560489 

«.M98485 
0.4496481 
o.44§4479 
«>.«J?477 
0.4490479 

0.4488479 
0.4486475 
0.4484476 

0.4488477 
0.4480479 

0.447848a 
0.4476486 
o. 4474490 
0.4473*96 
0.4470601 



0. 4446515 
o. 4464683 
o.446o6aa 
0.4460641 

0.4468651 
0.4456663 
0.4454573 
0.4453685 
0.4450698 

0.4448618 

o. 4446636 
0.4444641 
0.444a657 
0.444067S 

0.4438690 

0.4436708 
0,44^736 
0.4498745 
0.4490765 

o. 4408986 

0.4406807 
0.44*4839 
0.4488861 
o. 4400875 

0.441B899 
0.4416983 

0.4414949 
0.4413975 
e.44itooa 
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it 
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14 
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ta 
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TOdeff. 



aodeg. 



9 



9 

M 
U 

IS 

t4 

i5 
i6 
17 

»% 

M 

S) 

•ft 



// 



e.^543a8£ 
t.«M9lt4- 



9^5354375 

9.5396x04 

9.«3«783o 

9.«a^ai6 
9.6363019 
9.63647^ 

9.5366461 
9.536^ 

9.5371699 
^.5»7335o 






30 

e 
da 


So 

9 
30 

9 
30 


3o 



3o 

o 
3o 

o 
3o 
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30 



3o 



)0 
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3o 


3o 

o 
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o 
3o 

o 
3o 


30 

o 

30 

o 
30 


30 

o 9'M963a| 
So 9.6«a0Ma 

o 9.M«04 

3e f,6^¥A 

o 9.54}aKA 

3e "■*■ ' 

o 
3e 

o 
30 



9.539394a 

9«5396653 
9.5397363 
9.539907d 

9.54O07ai 
9.540*489 

9.5404t97 
9.6406903 
9.5407009 

».5409Ji4 
9.54U518 
9.54tft79i 
9.5414404 
9.5tt6lfl6 

9.54t7837 
9.5«195>7 
9.5401007 
9.5400906 
9.5404604 



tSSX 

9.54M»8t 

t.543f--* 

9.SW1 




♦. 



576 
676 

576 
474 

574 
574 
574 
57a 

571 

571 
570 

570 



568 
568 

568 

5«7 
567 

«7 
567 
566 
566 
S66 

566 
565 
566 
565 
«4 



564 

564 
50 



Lcoiin* 

9.9709608 
9.97^398 

9.9798046 

9.9708016 

9.W»77«5 

9.«W»* 

9«95S^* 
9.9706609 

919^^66 
9.9706935 
9.970*703 
9.9700471 

9.9gfc3g 

9. 97*^07 
9» 97g<775 

9.9704310 

9.9703845 
9.9708615 
9.9^3380 
9.fi9aSa47 

9.9799914 
9.9700681 
9« 97»* 48 
9,9700015 
9.9791981 

9.9791744 
6.970l5i4 
9.9701080 
9.9791047 
9.970061) 

9.9700579 

9. 970oa 45 

9.979W»2 
9.97*9*75 

9.971964a 
9.9719*07 

9.97tai3» 

9.97»Wf» 
9« yw7Z~ 

?. 9717507 
.97»7«9« 

9.97»2^ 
9.9716890 

9»97»**84 
9.97i53a 
«.9l«5aio 

95W**W 



L«iiu- 



d. 

^. 

77 
77 
77* 

7< 
77 
77 
77 
.77 

77 

77' 

77 

77 

77 

77 
77 
77 
77 
77 

77 
77 

? 

77 
77 

7» 
77 

78 



7« 

79 
79 
79 

W 

79 

H 



Utang. 

9.5610659 
9.5610604 

9.56M588 
9.56i65Sa 
9.56*85)5 

9.56044oo> 
9.5qo636o • 
9.56o83i9 ; 

9.56600*8 i 
9.56300S7 
9.5634194 
9.5636i5i 

9.6636107 

9.564Q063 
9.564aoi8 
9.5643970 
9.5645ao5 

9.54^ 

9. 564983ft 
9.5661780 
9.5653735 
9.566668» 

9.5667635 

9.5659580 

9.566i530 

9.5663477 
9.5665404 
9.5067370 

9.AH9514 
9.5571061 

9. 5575146 
9.5677091 

9.56i^,. 
9.568OS16 
9.5684B56 
9.5686796 

9.56ng5 

9.5694548 
9.5696484 

9.5698400 
9.6760355 
9.6700080 
9.5704003 
9.5706166 

9.5;^ii5o88 
9.5710000 

9.97t9i«0 

9.57i5iii 

9.gl7j4l 
9.5719669 
9.f5i597 
9.5793504 
9^5705151 

9,9yaif^/f 



1. eotan. 



1. cotao. 



0.4359341 

o.43»737< 
0.4386410 
0.4353448 
0. 4381485 

0.4J7BOOO 

0.4373540 
0.4371681 

0.4369790 

O.i 

0.4363849 
0.4351893 

0.4350937 
0.435798a 
o.4356oa8 
0.4364075 
0.4350100 

e. 4350160 
0.4348018 
0.4346067 
0.4344317 
0.4340367 

0.4340418 
o. 4338470 
0.4336603 
0.4334516 
0.4330630 

e. 4330684 
0.4308739 
o.43fl62p 
0.4304850 
e.'43a0909 

0.4300966 
0.4319005 
0.4317084 
0.43i5i44 
o. 4313004 

0.43ilo65 
0.430939? 

o. 4307389 
e. 4306460 
0.43036i6 

e.43oi58o 

0.4099645 
0. 4097711 
0.41195777 
0.4093844 

0.4091910 

0.4080980 

0.4088049 
0.4086118 
0.4084189 

e.408a53i 

o.4o'?86o3 
0. 4076476 
0.4974549 

0.40706^3 



I. tang. 
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3o 

o 
So 



St 
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55 

5i 
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46 
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43 

4» 
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38 

37 
36 

35 
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S3 
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hi 

44 
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55 
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3o 
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3o 


3o 
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3o 

o 

3o 

e 
3o 

o 
So 

o 
3o 



3o 



3e 
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3o 

o 
30 



30 



3o 



30 



30 



3o 



ff 



\* Bin. 



9.6443053 

9.54449M 
9.5446630 
9.5448318 
9.5450005 

9.5451691 
9.5453376 
9.545S061 
9.5456745 
9.5458408 

9.5460110 
9.546i7ga 
9.5463470 
9.5465153 
9.5466830 

9.5468511 
9.5470189 
9.5«7i866 
9.5473540 
9.5476018 

9.5476893 
9.6478567 
9.5480040 
9.5481913 
9.5483585 

9.5485056 
9.5486937 
9.5488597 
9.5490966 
9.5491934 

9.549360a 

9.5496069 
9.5496935 
9.6498600 

9.0000900 




9.5510037 
9.5511897 
9.5513656 
^.55i52i4 
9.5516871 

9.S518S38 
9.5500184 
9.5501839 
9. 550349* 
9.56o5i48 

9.SS06801 

9.5508453 
9.5S3oio5 
9.5531755 
9.5553406 

9a5536o55 
9.5536704 
9.5538i5o 
9-f®9099 

9.5541646 

9.5543090 

I» cofiin. 



5» 
558 
558 
558 

557 

557 
SS7 
966 
566 
566 

SB5 
656 
586 
556 
554 

564 
554 

554 
554 
554 

554 
553 
553 

553 
1,553 

5Sa 
5Sa 
550 

551 
55i 

550 

551 
55o 
55i 
550 

55o 

549 
549 

3s 

loff 
die 



L COKOi 



9.9716^76 
9.9716640 
9.9715404 
9.9716167 
9.9714931 

9.9714694 
9.9714457 
9.9714001 
9.9713984 
9.9713747 

9.9713009 
9.97i3gr7a 
9.97i3o36 
9.9710797 
9.9710S60 

9.9710300 
9.9710084 
9.9711846 
9.9711608 
9.9711370 

9.$7iii3e 
9.9710894 
9.9710666 

9.97»o4i7 
9.9710178 

9.9709939 
9.9709701 
9.9709460 
9.97D0333 
9.9708983 

9.971*744 
9.9708506 
9.9708065 
9. 970800 6 
9.9707786 

9.97075*6 
9.9707306 
9.9707066 
9.9706806 
9.9706586 

9.9706346 
9.9706106 
9.9705865 
9.9706604 
9.9705383 

9.9706143 
9.9704900 
9.9704661 
9.9704419 
9.9704179 

9.9703937 

9. 

9. 

9.9703010 

9.9700970 

9.9700708 
9.9700486 
9.9700044 
9.9700O00 
9.9701760 

9.970i5i7 



U sin. 



d. 

78 

79 
79 
79 
79 

79 
79 
79 

79 
79 
79 



79 
79 
79 
79 
79 

80 
80 

79 

80 
80 

80 
80 
80 

80 

80 
80 
80 
80 

80 
80 
80 
80 
8e 

81 
81 
81 

So 
So 

81 
80 
81 
80 
So 

80 
80 
80 

81 
81 

icy' 

d. 



L tmg. 



9.57*7377 
9.^09300 
9,5731037 

9,5733i5i 
9,6735074 

9.5736997 
9.6738019 
9.5740640 
9.6740761 
9.5744681 

9.5746601 
9.6748600 
9.5750438 
9.5750355 

9.6754370 

9.57S6189 
9.^^04 
9.6760019 
9.5761034 
9.5763648 

9.5760761 

9.5771496 
9.5773407 

9. 6775317 
9.5777006 
9.5779135 
9.5781043 
9.6780951 

9.5784858 
9.W764 
9.6788009 
9.6790674 
9.5790479 

9.5794380 
9.5796086 
9.5798188 
9.5800090 
9.5801991 

9.5803890 

9.6806790 
9.5807691 
9.6809500 

9.5811488 

9.581 3385 
9.6816080 
9.6817179 
9.5819074 
9.6800969 

9.6800864 

9.660^8 
9.6836661 
9.5808543 

9.5830435 

9.683o307 
9.5834017 
9. 68361 08 
9.583 
9«683 

9.6841774 

Ucotan. 




dif. 

640 
64a 
641 
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640 
64o 
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640 
640 
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639 
639 
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638 
<09 
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63a 
63a 
.630 

63i 
63i 
63i 
63i 
63i 

63e 

63i 
609 
63o 

609 

dif. 



1. 



0.4070603 
0.4070698 
0.4068773 

0.4066849 
0.4064906 

0.4063003 
o. 4361081 
0.4069160 

0.4067339 
0.4066319 

o. 4053599 
o. 4051 480 
0.404966a 
0.4047645 
0. 4054708 

0.4043811 

0.40418^ 

o!4a36l5o 

0.4038307 
o.4a3e4i6 
0.4008604 
0.4006693 

o.4ao4683 

0.4i 

0.4s 

0.4318957 

0.4017049 

o.4«5i4o 
o.4ai3o36 
o. 4011331 

0.4009406 
0.4007501 

0.4006618 
0.4003714 
0.4001810 

0.4199910 
0.4*98009 

o. 4196108 
0.4*94008 
0.4190309 

o. 4i«04ie 
0. 418861a 

0.4i866i5 
0.4184718 
0.4180801 
0.4180936 
0.4179031 

o. 4177136 
o.4i7Q04a 

0.4173349 
0.4171457 
0.4169666 

0.4167673 

o.4i< 

0.4160003 

0.416011^ 

0.4168006 
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1. sin* 




9.555i5io 
9.S653iSa 

9.5554793 
9.5556433 
9.6658079 

9.55507^' 
9.5561349 
9.S5699S7 
9.S964633 
9.5566959 

9.S567894 
9.6669629 
9.'»7u63 
9.5579796 
9.5574428 

9.S976060 
9.5577^1 
9.5579391 
9.5680950 
9.6589679 

9.5584907 
9.5585835 
9.558746a 
9.5589088 
9.5590713 

9.5599338 
9.559396a 
9.5596585 
9.i' 



9.5598839 

9.5600450 
9.6600071 
9.6603691 
9.56o53io 
9.6606998 

9.6608546 
9.6610163 
9.6611779 
9.5613395 
9.6616010 

9.6616694 

9.6618937 
9.5619863 
9.6691469 
9.6693074 

9.S694685 
9.6696995 

9.6607904 
9.6699513 
9.5631191 

9.5639798 
9.6634335 
9.6635941 
9.6637646 
9.6639160 

9;«640754 



*f !• cosin. 



dif. 
10" 

548 
548 
548 
548 
547 
548 
547 
547 
546 

647 

546 
646 
645 
546 
545 

545 
544 
544 
544 
544 

543 
543 
543 
543 
543 

543 
542 
54a 
543 
549 

541 
541 
541 
541 

541 

54i 
540 
539 
539 
639 

^ 
539 



538 

538 
538 
538 
538 
537 

536 
536 
536 
636 
536 

536 
535 
535 
535 

635 



IC/' 

dif. 



I. cosin. 



9.9701617 
9.9701975 
9.9701039 
9.9700789 
9.9700647 

9.970o3o4 
9.9700061 
9.9699818 
9.9699574 
9.9699331 

9'9?'8844 
9.9698600 
9.9698355 
9.9698119 

9.9697868 
9.9^97694 
9.9697380 
9.9697135 
9.9696891 

9.9696647 
9.9696409 
9.9696168 
9.9695913 
9.9695668 

9.9695493 
9.9695177 
9.9694939 
9.9694687 
9.9694441 

9.9694196 

9.9693950 
9.9693704 
9.9693458 
9.9693919 

9.9699966 

9.9699790 
9.9699474 
9.9699937 
9.9691981 

9.^*734 
9.969**87 
9.9691941 
9.9*90994 
9.9*907*5 

9.9*90499 
9.9690959 

9.9*89757 
9.9689510 

9.9689969 

9.9688766 
9.9688618 
9.9688970 

9.96 88oaa 

tS 

9.9687028 

9.9686779 



Lain. 



d. 

10" 

80 
81 
81 
80 
81 

81 

81 
83 
81 
81 

81 
81 
81 
81 
81 

81 
81 
81 
8a 
81 



81 
89 

89 
89 

89 
81 
89 
89 
81 

89 
8a 
83 
83 
8a 

89 

89 
83 

89 

83 

8a 

8a 
83 
83 
89 

89 
89 
83 
83 
83 

83 
83 
83 
83 
83 

83 
83 
83 
8a 
83 

d. 



l«tang. 



9.5841774 
9.5843663 

9.5845549 
9.5847435 
9.5849331 

9.5851907 
9.5853091 

9,5854975 
9.5856859 
9.5858749 

9.6860694 

9.5869505 
9.5864386 
9.6866967 
9.6868147 
9.6870036 
9.5871904 
9.6^73783 
9.5875660 
9.6877637 

9.5879413 
9.5881988 
9. 5883163 
9.5885038 
9.5886919 

9.5888786 
9.6890657 
9.5893539 
9.5894401 
9.5896373 

9.5898149 
9.5900013 
9.5901881 

9.5903749 
9.6905617 

9.5907484 
9.6909^1 
9.5911317 
9.5913083 
9.591*947 

9.5916819 
9.6918675 
9.5^0639 
9.6993401 
9.5994963 

9.5996194 
9.5997085 
9.6999846 

9.0930004 

9.8935493 
9.6937981 
9.6939138 
9.6940095 
9.6949861 

9.6944706 

9.8946561 
9.5948416 
9.6950369 
9.6969193 

9.5953976 



1. cotan. 



dif. 
10" 

63o 

639 
629 
689 

638 
638 
638 
637 
697 

637 
696 
636 

626 
636 
6a6 
635 
626 

635 
6a5 
6a5 

6a4 
634 

694 
634 
624 
634 
633 

623- 
633 

633 

6a3 
633 

629 
629 
639 
633 
633 

601 
639 

620 

631 

6ai 

630 

619 

630 
680 

619 
619 
619 

618 
618 

619 

618 
618 
618 

617 

10" 
dif. 



1. cotan. 



0.4168336 
0.4156338 
0.4l5446i 
0.4i5a665 
0.4160679 

0.4*48793 

0,4146909 
0.41 45035 

o.4i43i4i 
0. 4141968 

0.413937* 
0,4137495 
0.4i356i4 
o. 4133733 
o.4i3l863 

0.4199974 
0,4199096 
0.4196218 
0.4194340 
0.4199463 

0.4199687 
0.4118713 
0.4116837 
0.4114963 
o.4ii3o88 

0.4111915 
0,4109343 
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V7 

277 

a77 
977 

976 
977 
377 
877 
977 
276 

276 
976 
377 

976 

975 

276 
276 

Ss 

276 
275 

275 
375 
275 
275 
275 

27S 
274 
274 
275 
274 



I off 



L coAin. 



9093486 

9023010 
9099534 

9033058 

903i58i 

9021104 
9090698 
9020161 
9019674 
9019196 



9.9019719 
9.9018949 

9.9017764 
9.9017986 
9.9016808 

9.9016330 
9.9015859 
9.9015374 
9.9014895 
9.9014416 

9.9013938 
9.9013459 
9.9019980 
9.9019600 

9.9013091 

9.9011541 
9.9011069 
9.9010689 
9.9010109 
9.9009699 

9.9000149 
9.9008661 
9.9008181 
9.9007700 
9.9007919 

9.9006738 
9.9006357 

9.9005776 
9.9005994 
9.9004813 

9.9004331 

9.9003849 
9.9003367 
9.9009885 
9.9009403 

9.9001990 
9.9001438 
9.9000955 

9,9000472 
9.8999989 

• 

9.8999*5 

9-?9p? 
9,8998056 

9.8997579 

9.8997088 
9,8996604 
9.8996190 
9.8995636 
9,899Sji5i 

9.8994«7 



dif. 

169 
159 

169 

i58 

159 
169 
159 

160 

159 

160 
160 

*5 
159 

160 
160 
160 
159 
160 

160 

160 
160 
160 

161 
160 
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160 
160 

160 
160 
161 
160 
161 

160 
160 

160 

161 
161 

160 

161 
161 

i6t 
161 

161 
161 
161 
161 
161 

161 
161 
161 
169 
161 



10" 



L sin. I dif. 



Ltang. 

9.&77"44 
9.8779458 

9.8775400 

9.f7777i4 
9.8779027 
9.8780341 
9.8781654 
9.8789968 

9.8784281 
9.8785594 

9.87S8390 
9.8789533 

9.8790845 
9.8799158 
9.8793470 
9.8794789 
9.8796095 




9.B7987»9 
9.88ooo3i 

9.8801349 

9. 8803654 

9.8803^ 
9.8805977 
9.8806689 
9.8807900 
9.8809211 

9.8810599 
9.8811833 
9.88l3i44 
9.8814455 
9.88157S5 

9.8817076 
9. 881 8386 
9.8819696 
9.8891007 
9.8839317 

9.8893697 

9.8896946 

9.8897556 

9.8830175 
9.8831484 
9.8832794 
9.8834103 
9.8835419 

9.8836791 
9,8838o3o 
9.8839338 
9,8840647 
9.8841956 

9.8843964 
9.884A579 
9.8845881 
9.8847189 
9.8848497 

9.8S49805 



L cotan. 



dii: 

10" 

438 
436 
438 
438 
436 

438 

438 
438 
430 
437 

438 
438 

438 

437 
438 
437 
438 
438 

437 

4>7 
437 

438 
437 

437 
437 
437 

437 

437 

436 

437 
437 
436 
436 

436 
436 

*5 
437 

436 

t5 

435 
435 

436 
436 
437 
436 
436 

436 
436 
436 
436 
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dif. 



L cotan. 


// 



30 


30 



0.1998856 
0.199754a 
0.1926938 
0.1994914 
0.1393600 


0.1999986 
0.1990973 
0.1319659 

0. 1918345 
0, 1917039 


3o 


30 


30 


0. 1915719 

0.1914406 
o.i9i3oo3 
9.1911780 
0.1910467 




30 


30 



0. 1909155 

0. 1907849 

0.1906533 
0.19059l8 
0.1903905 


3o 


30 


30 


Q.l9095o3 

6.1901981 

0.119995? 
0.1198658 
0.1197346 
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0.1196034 
0. 1194733 
0.1193411 
0.1199100 

0.1190789 


3o 


30 


30 


0.1189478 
0. 1188167 

0.11868.^ 
0.1185545 
0.1184935 




30 



30 




0.1189994 
0.1181614 
o.ii8o3o4 
0.1178993 
0.1177683 


3o 


30 


So 


0.1176373 
0.1176063 
0,1173754 
0.1179444 
0.1171134 



3o 


30 




0.1169895 
0.ii6R,'>i6 
0.1167906 
0.116S897 
0.1164588 


30 


3o 


30 


0.1163979 
0.1161970 
0.1160663 
O.ii5o353 
0. ii5io44 



3o 


30 




0.1156736 
0.1155438 

0.1154119 
0.ii5a8ii 
9.ii5i5o3 


30 


30 


3o 


0. 1 150195 



// 
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53 
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36 dec. 



...-*.*, 



"•<. 



; 


ft 


^ 


— 


30 







30 


31 







30 


te 







30 


U 







3o 


»4 







30 


35 







30 


36 







30 


yj 







30 


38 







30 


39 







30 


40 







30 


41 







3o 


4a 







3e 


43 







30 


44 







30 


49 







30 


46 







30 


♦7 


o 




3o 


48 







30 


49 







30 


«B 







3o 


5i 


o 




So 


0a 







3o 


«3 


o 




3o 


54 







3e 


59 


6 




30 


56 







3o 


«7 







30 


58 







3o 


«9 







30 


6o 


e 


•>• 


__ 


/ 


// 



L sin. 

9^7941496 

5:^ 

9.7943877 
9.79*4670 

9.7945463 
9.79463S6 
9.7947049 
9.7947841 
9.7948633 

9.7949406 
9.7960216 
9.7951008 

9.79*»799 
9.79aB590 

9.7953381 

9.7954>7i 
9.7954961 
9.7955751 
9.79S6541 

9.7997330 

9.795Biao 
9.7958909 

9.' 
9.: 

9.7p6ia74 
9.796ao6a 
9.7962850 
9.7963638 
9.7964495 

9.7965ua 

9. 
9. 
9. 
9. 

9.79$9t45 
9.7969930 

9.79707>6 

9.7971501 
9.7979986 

9.7973071 
9.79738« 
9.7974640 
9.797*484 
9.7976908 

9.7976991 

9. 

9.' 

9.7979541 

9.79w»a4 

9.7980906 

9.7981688 
9.7960470 
9.7983a5a 
9.7964034 

9.798481S 
9.7985596 
9.7986377 
y.7997i» 
9.798795? 

9.7988718 

U Gaum. 



dif. 

10" 

a64 
964 
a65 
964 
a65 

965 

964 
964 
964 
964 

964 
964 
964 
964 
963 

963 
963 
964 
963 
963 

963 
963 
963 
963 
963 

963 
963 
963 
963 
963 

963 
963 

969 

963 

969 

963 
963 

963 

96a 

^ 

96 
96 
96 
96 
36: 

a6a 

96 

96 

96 

96 

96 
96 

96 

96: 
960 

960 

960 
960 
960 

960 



dif. 



9.f936444 

9.8934439 
9.8933936 
9.8933433 

9.893B930 
9.8939496 
9.8931993 

9.8931419 
9.8930916 

9.8go4i9 
9.0999990 
9.899^4 

9-^L 

9.8986880 
9.8936870 

9. 8095365 

9.699*859 
9.8994354 
9.89B3848 
9.8993343 

9.899t636 
9.8939390 
9.8931893 
9.8931316 
9.8980810 

9.89ao3o3 
9.8919796 

9.8918781 
9.8918374 

9.8917766 
9.8917358 
9.8916760 
9.8916343 
9.8915734 

9.89i5aa6 

9.8914717 
9.8914308 
9.8913700 
9.8913191 

9.8919681 
9(8919179 
9^8911663 
9.8911153 
9.8910643 

9.8910133 
9.8909693 
9.8909113 
9.8908603 
9.8908093 

9.8907689 
9.8907071 
9.8906660 

9.8906049 
9.8905537 

9.80o5oa6 
1. SUU 



d. 

id' 

68 

67 
68 
68 
68 

68 

% 

68 
68 

68 
68 
68 
68 

68 

68 

68 
68 
68 
68 



6? 

69 

69 

63 



61 

69 

69 
69 

69 
69 

69 

% 
70 

70 

69 

70 
70 

70 
70 

70 

70 
70 

70 
70 

71 
71 
71 
71 
70 

10" 

d. 



Utanf. 
9.900605a 

J:S£g 

9.9009941 
9.9011937 

9.90185H 
9.90i383o 
9.9016196 
9.9016499 

9.9017717 

9.9019013 
9.9090309 

9.9091604 
9.9039900 

9.9094195 

9.9095490 
9.9096786 
9.9098081 
9.9099376 
9.9030671 

9.9031966 
9.9033960 
9.9034555 
9.9035850 
9.9037144 

9.9038430 
9.9039733 
9.9041097 
9.9043391 
9.9043616 

9.9044910 
9.9046904 
9.9047497 
9.9048791 
9.90S00S5 

9.9061378 
9.9059673 
9.9053965 
9.9055969 
9.9066553 

9.9057845 
9.9069138 
9.9060431 
9.9061734 
9.9063017 

9.9064310 
9.90656o3 
9.9066895 
9.9068188 
9.9069480 

9.9070773 
9.9073065 
9.9073357 
9.9074649 
9.9075941 

9.9077333 
9.9078S35 
9.9079817 
9.9081109 
9.9083401 

9^9083699 

U cotan. 



dif. 

43a 
433 
439 
43a 
433 

43a 
43a 
43a 
43i 
438 

430 
43a 
439 
439 
43a 

438 
431 
431 
43i 
431 

431 
439 
43a 
43i 
43a 

43i 
43i 
433 
43a 
431 

43i 
43i 
43e 
431 
431 

43a 
431 
439 
43i 
431 

43t 

431 
431 
43i 
43i 

43i 
431 
431 
43i 
43i 

43i 
43i 
43i 
43i 
431 

.4ii 
431 
431 
430 
43o 



10" 

dif. 



U cotan. if I 



0968034 
0966740 
0966445 
0964160 

0.0969856 

0961661 
0960S67 
0958973 
0957679 
0956384 



I 



0993948 
0999059 
0991355 



0987466 
(^170 
0984874 
0983678 
0989983 

0980987 

0979691 
0978396 
0977100 
0976806 

0974610 
0973914 

0971919 
0970624 
0969399 



0966090 

0953796 
O9Sb503 

09S1909 
0949916 
0948699 
0947398 
0946035 
0944741 
0943448 

0948155 
0940863 




0936690 

0934397 
0933105 
0931813 
093oSao 

0999997 
09«7935 
0996643 

0985351 
0994069 

0999767 
0981475 
0990183 
0918891 
0917599 

0916308 



tang. 



o 
3o 


3o 



3o 


3o 


3o 

o 
3o 



3o 



3o 


3o 
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3o 



3o 
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3o 
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3o 
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3o 
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96 
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91 
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19 
18 

>7 
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30 
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3o 
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3o 
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3o 
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3o 


11 







30 


la 







3o 
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3o 
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30 


i5 







3o 
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3o 


»7 







3o 


i8 







3o 


»9 







30 


ao 







30 


81 







30 


aa 







30 


a} 







30 


94 







3o 


95 







3o 


06 







30 


»7 







30 


98 







3o 


99 







3o 


9o 
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.. 


/ 


// 



1. sin. 

9.79«87»8 
9.7989498 
9.799<»78 
9.7991057 
9.799x836 

9.7993615 
9.7993394 

9.7994*73 
9.7994951 
9.7996739 

9.799^ 
9,7997^ 
9.799806a 

9.7998839 
9.7999*16 

9.8000393 
9.8001169 
9.8001945 
9.8009731 
9.8003497 

9.800407a 
9.800504s 
9.8coS8a3 
9.8006698 
9.800737a 

9.8008147 
9.8008931 
9.8009695 
9.8010468 
9.801134a 

9.8oi30i5 
9.8018788 
9.8oi356i 
9.8014333 
9.8oi5io6 

9.8016878 

9.8016649 
9.8017431 
9.801819a 
9.8018964 

9, Boaosoa 
9.8oai376 
9.8033046 
9.8oaa8i6 

9.8033586 
9.8034355 
9.8o35i35 
9:8086894 
9.8036663 

9.8037431 
9.8oa8aoo 
9.8088968 
9.8039735 
9.8060S04 

9.8o3ia7t 
9.8o3ao38 
9.8o3a8o5 
9.8(03573 
9.8034339 

9.80S&05 

U cosio. 



di£ 
10" 
a6o 

960 

a59 
a6o 
a6o 

360 
360 
359 
369 
359 

"5 

359 

359 
359 
869 



35! 
358 
858 
b58 

a58 
358 
867 
^858 
957 

358 
858 



357 



857 

366 

a57 
356 

357 
867 

956 
367 
^S6 
aS6 
356 

856 
aS6 

366 
a56 
355 

356 
356 
856 

856 
855 



10" 

dif. 



1. cosin. 

9.8906036 
9.8904514 
9.8904003 

9.8903491 
9.8903979 

9.8903467 
9.8901964 
9.8901443 
9.8900939 
9.8900416 




9.889? .. 

9.8898364 
9.8897860 

9.8897336 
9.889689a 
9.8896308 
9.8895794 
9.889S880 

9.8894755 
9.8894951 
9.8893735 
9.8893331 
9.8893706 

9.8898191 
9.8891675 
9.8891160 
9.8890644 
9.88901S8 

9.8889618 

9.'Sffi5^ 
9.8888063 
9.8887547 

9.8887030 
9.8886513 
9.8886996 
9.8886479 
9.8884961 

9.8884444 
9.8883936 
9.8883408 
9.8883890 
9.8863373 

9.8881854 
9.8881335 
9.8880817 
9.8880398 
9. 8879779 

9.859950 
9,8878741 
9.8878831 
9.887770a 
9.887718a 

9.887666a 
9.887614a 
9.887563a 
9.887510a 
9.8874581 

9.8»74o6i 
1. silk 



d. 

7» 

70 

71 
71 
71 

71 
7» 
7* 
7» 
71 

71 
7» 
71 
73 

7» 

71 
7» 
71 
7» 
79 

7» 
79 
73 
73 
73 

73 
73 
73 
73 

79 

79 
73 

79 
7a 
73 

79 
73 
73 
73 
17a 

,73 

73 

7? 
73 

73 

7i 
73 

73 

7i 

7i 
?3^ 

73 
73 
7i 
74 
73 

10" 
d* 



1. tang. 

9.9083603 

9.9084904 
9.9086875 
9.9087566 
9.9088868 

9.9090149 
9.9091440 
9.9099731 
9.9094033 
9.9095313 

9.9096603 

9.9097894 
9.9099185 

9.9100475 
9.9101766 

9.9io3o56 
9.9104347 
9.9106637 
9.9106907 
9.9108B17 

9.9109607 
9.9110707 
9.9113087 
9.9113377 
9.9114666 

9.9115966 
9.9117345 

9.9118535 
9.9119834 
9.9191114 

9.9193403 
9.9ia36o3 
9.9194981 
9.9136970 
9.9197569 

9.9138848 
9.9130137 
9.9i3i4s5 
9.9133714 
9.9134009 

9.9135391 

9.9137868 
9.9139166 
9.9140444 

9.9i4i'y38 
9.9k43e30 
9.9144308 
9.9145606 
9.9146884 

9.9148171 
9.9149459 
9.91^47 
9.9t59o34 
9.9153638 

9.91^ 

9.9»' 

9.9167'* 

9.9i5847» 

9,9159768 

9. 9161045 

U cotan. 




dif. 

431 
43o 
430 
431 
43o 

430 
43o 
43o 
43o 
430 

431 
43o 
43o 
43i 
43o 

43o 
430 
43o 
430 
43o 

430 
430 
430 
439 
43o 

43o 
430 
43o 
430 
489 

439 
43o 
430 
430 
430 

439 

489 
430 

499 
430 

499 
430 

499 
489 
489 

499 
439 
439 
499 
489 

430 
499 
439 
499 
439 

439 
439 
439 
439 
499 

dtf. 



I. cotan. 



0.0916308 
0.0916016 
0.0913735 
0.0913434 
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